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THE EZFEDITIOir OF WOBK IK THE PATENT OFFICE. 
The new Commissioner of Patents, the Hon. John 
S. Seymour, deserves praise for his recent efforts to 
bring up to date the work now pending in the United 
States Patent Office. About May 1 he issued a cir- 
cular letter to the examiners complaining of the con- 
dition of the work, especially upon the amended cases, 
and urging the bringing up of such cases either to 
date or to a period within ten days of date. As the 
effects of this letter were not apparent, on May 34 he 
issued Order No. 818, directing the same operation, 
and directing the examiners to give amended cases 
preference, even if it resulted in the faUing behind of 
new cases. The general tendency of this, it will be 
seen, is to bring all pending matter more netirly up to 
an even level. In some of the examining divisions 
this order produced an excellent effect To other divi- 
sions, where no considerable gain was apparent, the 
Commissioner wrote special letters calling attention to 
the above order, with the request for its observance. 
Probably one-half of the primary examiners received 
one of these special communications. Counting 
amended and new cases together, the Commissioner's 
efforts in the expedition of business since May 1, 1898, 
have been rewarded by a gain of probably 3,000 cases. 
A slight falling behind is noted at the middle of the 
present month, but this is due to the diminution of 
force in the oflBce, owing to the taking of their annual 
vacations by the members of the examining corps. 



BESTTHPTIOK ;0F PUBLICATION OF THE PATENT 
OFFICE GAZETTE. 

At last, after a considerable delay, the Patent Office 
Gazette may be said to have resumed publication. The 
issue dated July 4 is now out. In a few days we are 
promised the Gazette of July 11 ; the other Gazettes 
are to come out so that the issue of August 1 will be 
but a few days late, and unless some unforeseen acci- 
dent occurs, the issuee subsequent to August 1 are to 
appear on time. In ^e matter of the new contract we 
have ascertained the following facts : Last year the 
cost of printing of the official Gazette exceeded $56,000. 
The old contractor, when the time came for making 
tenders for the work, presented the same bid as be- 
fore, although the amount appropriated was less than 
the estimated cost as calculated on the bid tendered 
by him. The new contractors have contracted that 
the aggregate cost of the Gazette will not exceed $45,000. 
This would indicate, if the proviso is carried out, a 
saving to the government of $11,000 per annum, which 
is something weB worth considering. We have, how- 
ever, before this, had occasion to remark on the excel- 
lence of the work exemplified by the old publication. 
We are sorry to say that the new one is of very far in- 
ferior character. This is so true that the saving even 
of $11,000 per annum could not for a moment be held 
to compensate for such pronounced inferiority both in 
the printings and the illustrating. In 1885 tbe work 
was taken from theold contractors for part of one issue, 
but the same company completed that issue and was 
eventually retained as the contractor. In a journal of 
such wide circulation as the Patent Office Gazette, there 
is one paramount interest to be considered, which is 
that of the public. Viewing the character of the print- 
ing and illustrating of the new Gazette, this interest 
now seems certainly overlooked, and the small and 
possibly uncertain economy does not justify the de- 
scent to a lower character of work. 



TEE SmSQK, ELECTEIC UOET B17IT& 
A number of suits haTe within the past few years 
been brought by the owners of tbe Eldlson electric light 
patents against opposition companies, to enjoin the 
manufacture and use of incandescent electric lamps. 
Recently several decisions have been given by the 
courts, in which the general consensus of opinion was 
in favor of the Edison patent ; but since the bringing 
of these suits new matter has been brought into the 
case and by special motions has been introduced into 
them. This matter is the claim of Henry Goebel, of 
this city, who is asserted to have anti(sii>ated Edison's 
inventions and to have made what is virtually an 
Edison lamp long before the date of Edison's inven- 
tion or patent. Our readers will recollect that some 
months ago we published a description of Goebel's 
claims. The entire state of the case, both as regards 
the grounds on which the original Edison patent rests 
and as regards any modification of the scope of such 
patent brought about by the alleged Goebel structures, 
we find most ably presented in a decision handed down 
on July 20, by Judge Seamans, of the United States 
Circuit Court, sitting at Milwaukee. 

The position that Edison occupies in the field of in- 
candescent electric lighting is a peculiar one. The 
satisfactory subdivision of the electric Ught wiU be re- 
membered by many as being one of the early difficul- 
ties encomntered by the inventor in the eariy days of 
electric lighting. This difficulty was tbemost frequent- 
ly quoted ona The use ot incandescent carbon rods 
for electric lighting demanded a very heavy current 
with consequent increase of size of the conductors. 
This made electric lightinar a commercial impossibility 
owing to the ezp^ise required for tiie street and house 



mains and wiies. It was here that Edison appeared 
witii his invention. In the famous second claim of his 
patenthe claims " The comblnationof carbon filaments 
with a receiver made entirely of glass, and conductors 
pafising through the glass and from which receiver the 
air is exhausted, for the purposes set forth." Here we 
have a high resistance lamp at once described, for, as 
electrical resistances go, a carbon filament could not, 
if made according to the patent, be of anything but 
high resistance. But a high resistance carbon fila- 
ment is subject to disintegration and comltastionby 
the smallest possible trace of air or carbonic acid gas. 
In the sealed glass globe is found the chamber in which 
a perfect vacuum can be conserved. 

It is also perfectly true that to give this claim 
as wide scope under the patent statutes as the inven- 
tion would seem to deserve is difficult. Edison in his 
early work on the incandescent lamp pursued his ex- 
periments under such conditions as to impart a pe- 
culiarly meritorious character to his investigations. 
The wizard of Menlo Park, as he was then called, ex- 
hibited his laboratory so freely and conducted his 
work so openly that he established for himself a very 
specific character as the inventor of the subdivision of 
the electric light. It is for this reason the decisions 
in his favor appear peculiarly consonant with the equi- 
ties of the case, although it is impossible to stretch the 
law to cover the popular conception of his invention. 
In Judge Seamans' decision this peculiar status of 
Edison seems very satisfactorily recognized. The 
doubtful authenticity of the Goebel testimony is in- 
sisted on, the rejection of Goebel's claims by various 
inventors and counsel prior to the bringing of the suit 
is spoken of, and an injunction is granted in favor of 
the Edison Electric Light Company against the Oconto 
Company, against whom the suit was brought. This 
decision is granted in the face of a decision but tbret 
months old, to the opposite effect, rendered by Judge 
Hallett in the Eastern District of Missouri. Judge 
Hallett apparently considered the Goebel claims ol 
such moment as to refuse the injunction, provided a 
bond was tendered by the defendants. It is hard to 
read Judge Seamans' decision without believing thai 
it is he who has taken the right course, although he 
tempers it by granting leave to the defendants to move 
for the requirement of a bond by the complainants to 
indemnify the defendants for any damages they may 
suffer if the patent shall be finally declared invalid. 



THE FALL IN THE TALTIE OF GENESAI ELECTBIC 
STOCK. 
The recent fall in the prices of all securities in Wall 
Street has been attended by a great decline in the 
value of the General Electric stock, which represents 
the consolidation of the Edison General and Thomson- 
Houston companies. Since last October the stock has 
fallen from 120 to 81}^; how much of this is due to panio 
and how much to any really valid estimate of the 
earning capacity of the company it is impossible to 
say. It is, however, something worthy of note, as the 
General Electric Company represents the leading 
electric syndicate of the country, and so phenomenal a 
change in the value of its stock in its relations to elec- 
trical development possesses a quasi -scientific import. 
It represents science and invention in Wall Street. 
The recent decisions in the Edison electric light case 
alluded to elsewhere have doubtless had their effect, 
as they have not been as sweepingly in favor as was to 
have been hoped. If the Goebel claims prove to be 
ill founded, it will seem that by their exploitation a 
great injustice has been done to investors in electric 
secorities. 



The Engineers' Congress will be held during the 
week beginning July 81, and practically all of the ar- 
rangements for these congresses have been perfected. 
A large number of papers have already been handed 
in, and many more are promised in each division. 
Many of these papers will be presented in abstract, 
while others will be presented by title only. It would 
be quite impossible to conceive of a more attractive 
programme than this one, as papers will be presented 
by leading engineers, not only from all parts of the 
United States, but from all parts of the world, discuss- 
ing leading engineering works of recent date. This 
is true of all the divisions, including mining engineer- 
ing, metallurgical engineering, military engineering, 
mechanical engineering, etc. The subject of engineer- 
ing education will have several meetings devoted to its 
consideration. Papers will be presented and discussed 
by leading teachers in engineering schools from all 
parts of the United States, as well as from Great 
Britain and elsewhere. The rooms of the Engineering 
Society at No. 10 "Van Buren Street grow in popularity 
as their existence becomes more generally known, and 
the social meetings held Monday evenings have be- 
come an important event of the season with engineers 
in Chicago. 



In New York City there are so many railway lines, 
steam elevated, cable and horse cars, that one may 
ride for six hours at a total cost of SO cents. 
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In the Palace of Mechanic Arts at the World's Co- 
lumbian Exposition the various exhibits in which the 
■work of manufacture is carried on attract the greatest 
attention. They are many of these exhibits and they 
are always surrounded by interested audiences. The 
lookers-on appear even to begrudge the operatives the 
little time for lunch at noon, when the machinery is 
stopped. Most of these exhibits sell souvenirs that are 
made on the spot. 

One of the most interesting of these exhibits is that 
of the Crown Fountain Pen Company, Chicago, which 
has in constant operation over a dozen machines illus- 
trating the making of pens. The gold from which the 
pens are made is received in sheets, stamped, split and 
completed, even to the work of pointing with iridium 
points. 

The manufacture of thimbles is shown by Simons 
Brothers & Co., of Philadelphia. The cups or blanks 
as they come in the rough from the press are finished 
in this exhibit. The operation of putting the many 
small indentations upon the thimble is called knurling, 
and one man can knurl about forty-five dozen thimbles 
a day. In addition to knurling, he smooths off the 
surface and ornaments, burnishes and finishes the 
thimble within and without. 

The Knowles Loom Works, of Worcester, Mass., oc- 
cupy a large space with a variety of looms, which are 
operated in weaving ribbons, worsted dress goods, 
silks, plain, figured and brocaded, carpeting, gingham 
and other fabrics. The Crompton Loom Works have 
a similar display, including a very wide loom which 
weaves rugs. 

There are several exhibits in which silk badges, with 
pictures of Columbus, President or Mrs. Cleveland, 
as souvenirs are made ; also figured silk handkerchiefs 
and other fabrics. 

Schaum & Uhlinger, of Philadelphia, occupy a 
large spaced which they weave these and other souve- 
nirs and also weave silk cloth in a design and at the 
same time put over the groundwork figure another 
figure which gives the work an effect of hand embroi- 
dery. ' 

Another interesting exhibit is that of the Star 
and Crescent Mills, of Philadelphia, by which Turk- 
ish toweling is made in various sizes, and young 
women operatives tie the knots in the fringes with sur- 
prising rapidity. As a comparison of new methods 
with old ones there is shown in this same exhibit a 
Turkish hand loom operated by a Turk, showing the 
slow and tedious manner in which this toweling was 
originally manufactured. 

The WlUimantic Thread Company occupy a large 
space with several machines. The thread is received 
here either in the hank or on bobbins. If in the hank, 
the thread is wound on bobbins and is rewound from 
these bobbins on spools. The spooler is an automatic 
machine, which requires only that the spools be fed 
into a trough and that the thread be fastened on the 
spool. The machine automatically takes the spools 
one at a time from the trough and, after the thread is 
fastened, winds until the spool is filled, then catches 
the thread, drops the spool into a receptacle, then 
takes up an empty spool and proceeds as before. 
Another machine pastes the labels on the ends of the 
spools, requiring no more attention than that of feed- 
ing the spools into a trough. 

The Lowell Machine Shops, Lowell, Mass., illustrate 
the processes of weaving cotton cloth, beginning with 
the bale of cotton and ending with the finished cloth, 
marked, stamped and ready for market. The baled 
cotton is opened and the cotton run through the sev- 
eral operations from the picker through the spinning 
of the yam, then is transferred to the looms and woven. 

One of the most ingenious little devices exhibited is 
an electric engraving machine. The cutting point re- 
ceives its energy in the form of rapid pulsations from 
the electricity, and if the operator is skillful in sketch- 
ing, he need only take this tool in his hand and guide 
it according to the design he wishes to engrave ; and 
the work is done nearly as quickly as a sketch could 
be made with a pencil Souvenirs in variety are en- 
graved while the purchaser waits. 

Several manufacturers of sewing machines and em- 
broidering machines make extensive exhibits of their 
machines in operation. 

Several large printing presses, exhibited by the Chi- 
cago daily papers, run at specified times, printing 
papers at a speed of from 10,000 to 40,000 copies per 
hour. Crowds assemble every day to watch the start- 
ing of the printing prases. 



Another incident that draws many spectators daily 
is the starting of the 3,000 horse power Allis engine, 
the king of the engine plant. 

An innocent-looking machine shows a cylinder about 
four feet in diameter, the surface of which is roughly 
engraved with no ostensible intent or purpose. But 
when in operation a board of maple, whitewood, box- 
wood or almost any other wood, when fed into one 
end of the machine, comes out at the other end trans- 
formed into such a perfect imitation of quartered oak 
that only an experienced dealer would detect the 
manufactured article from the genuine. 

Probably the largest machine tool shown in the 
Palace of Mechanic Arts is the planing machine ex- 
hibited by the Niles Tool Works Company. It weighs 
270,000 pounds, and has a capacity for planing to the 
width of 144 inches and to a length of 32 feet or more. 
This is believed to be the largest planer ever built. A 
machine of this size is now used in the works of the 
General Electric Company, at Lynn, Mass. The table 
of this planer is one casting, weighing thirty-five tons. 
The machine is connected with the power plant of the 
Exposition, so that its working can be shown. The 
table returns at a speed three and one-half times 
greater than when it is feeding. By the use of an 
auxiliary attachment, which can be placed or adjusted 
on either side of the machine, a cutting width of 25 
feet is afforded. This company also exhibits several 
other large machines, including a horizontal ten-foot 
boring and milling machine, a six-foot boring and 
turning mill, a 63 inch heavy forge turning lathe, and 
other machines. 

In the Transportation building there is a most inter- 
esting exhibit from Germany, consisting of part of a 
plank road that was built by the Romans over a moor 
near Osnabrueck. It was a military road constructed 
across this moor ten and one-half miles long. It has 
been buried under moss all these centuries, but was 
uncovered last year from a depth of six feet of moss 
and other accumulation. The planks are quite badly 
decayed, but show faithfully the manner in which the 
road was constructed. Each plank seems to rest on 
the one ahead of it, and is pinned to the ground with 
a wooden pin eighteen inches or so' long, passing 
through a hole in the plank at each end. 

A tramway exhibit, also made by Germany, com- 
prises a type of tramway that was used in the six- 
teenth century, and occasionally seen even at this 
day in some districts of Hungary. It presents a small 
wooden car of about two barrels capacity mounted on 
wheels which are but little larger than the hub of the 
wheel of an ordinary draught wagon. These wheels 
run on rails of wood laid about thirty inches apart. 
A switch forms part of the model. Crude as this model 
is, it reproduces completely the general plan upon 
which tramways are constructed at this day. Another 
exhibit reproduces the track of a' tramway that was 
in use in Wales in 1776. The rails axe a yard in length, 
and are of the angle rail type, having a guard of con- 
siderable height on the inside. The rails are of cast 
iron, flsh-bellied. Each joint rests upon a roughly 
hewn stone about fifteen inches square. It was upon 
this road that Trevethick made an unsuccessful effort 
in 1804 to run an engine operated by steam. 

Other models of tracks on this plan of construction 
are shown, each showing an improvement in some re- 
spect over those preceding it, until the modem method 
of railway construction is reached. The development 
of the modem railroad track with various modifica- 
tions is followed down to the latest prtictice. 

A collective exhibit 6t the products of the seven great 
Northwestern States traversed by the Northern Pacific 
Bailroad Company is made by this company in a train 
of exhibit cars, which are fine specimens of car build- 
ing and which are fitted up with an exceedingly attrac- 
tive display of products of the Northwest. These cars 
were built at the shops of this railroad company and 
are vestibuled, and also have large bay windows on 
each side, reaching from the fioor to the roof. The in- 
terior of the cars is ornamented with fancy woods from 
the forests in these States; also with grains and grasses. 
Large displays are made of ores and minerals of all 
kinds, building stones, and also the various products 
of the soil, including hops, fiax, tobacco, etc. Each 
fruit in season is exhibited, showing the perfectness 
to which it reaches in these States, which are Wiscon- 
sin, Minnesota, North Dakota, Montana, Idaho, 
Washington, and Oregon. Many fine photographs of 
scenes along the route add much interest to the ex- 
hibit. 

In the Palace of Mining, the Russell process of lixi- 
viation for free and rebellious silver and silver-gold 
ores and tailings is well illustrated by a complete work- 
ing model one-twentieth in size. This model illustrates 
a plant in operation which has a capacity of 125 tons. 
The entire operation of this process is demonstrated, 
from the placing of crushed ore in the vat to the recov- 
ering the metals and clarif3ring the chemicals. 

The en toe south gallery of the Mining building is 
occupied by the exhibit of American tin plate indus- 
tries. It begins with samples of ore of the tin and of 
the iron from which the steel billets are made. Pig 
tin is shown tiiat was miaed in this country, being 



from the Temescal, California, mines. Many samples 
are shown, illustrating the various operations through 
which the metals pass before the plate is complete. 
Steel billets are shown in several stages of complete- 
ness up to the last stage, in which the sheet steel is 
ready for the dipping operation. Large sheets of 
American tin and also many samples of terne plates are 
shown, both singly and in cases. Coke, limestone, and 
other ingredients used in the operation of preparing 
tin add to the completeness of the exhibit. In the 
South Dakota exhibit, tin ore from the Harney's Peak 
mines is exhibited, and California makes further ex- 
hibits of tin in this building and also in its State 
building. 

The H. C. Frick Coke Company, ConneUsvUle, Pa., 
occupies a large space with models of coke ovens, sam- 
ples of coke, and other accessories to the coke business. 
There is hardly a more practical and instructive ex- 
hibit than this. It shows a bank of sixty-four coke 
ovens in miniature, each oven complete in itself and 
being as natural as life by the use of illuminating gas, 
which is burning at all times. There is a superstruc- 
ture over the shaft of a coal mine, with other necessary 
buildings to contain the engine and boiler plant, ma- 
chine shop, etc. The engine plant is a perfect work- 
ing model, so that by moving a small lever the engine 
is made to run, and the hoists which raise the 
coal up a shaft run up and down, fully explaining 
the manner in which the coal is raised from the 
mine to the bins overhead. The small cars, or 
larries, which convey the coal from the bins to the 
ovens, and which have a capacity suflScient to 
flu one oven, are run back and forth on a track be- 
tween the double row of ovens. In front of the ovens 
are piles of coke, barrows, and railway tracks from 
which the coke is shipped directly from the ovens to 
market. Four model tenement houses, such as are 
built by this company for its miners, form part of this 
exhibit, which in reality represents only a small part 
of the Standard plant, which comprises 905 ovens. 
Another feature of this exhibit is a model bin and 
hoisting plant on a somewhat larger scale, which illus- 
trates in somewhat more detail the manner in which 
coal is raised from the mine. This plant is of the most 
modem type, having a steel superstructure with all 
the latest appliances. 

A large map of the United States, giving the loca- 
tion of each coal deposit in the country, and of every 
coal mine in operation, forms another exhibit. This 
map is 18X36 feet in size, and is stretched out on the 
floor under glass so as to be readily studied. Sur- 
rounding it are shelves filled with samples of coal, 
each numbered to correspond with numbers on the 
map, so that visitors at the Exposition who wish 
something more than the superficial view of this ex- 
hibit can see sample^ of coal from every mine in 
operation. Twenty-three States are represented in 
these samples. Another interesting exhibit from Pitts- 
burg, Pa., shows the manner in which river steamers 
take big tows of barges of coal down the Ohio and 
Mississippi Rivers. This model represents a typical 
stern- wheel steamer with twenty barges in tow ; each 
barge is supposed to represent a barge 130 feet long, 
25 feet wide, and having a capacity of 13,000 bushels. 
At present tows are often twice the size of that 
represented, not infrequently as'much as 20,000 tons 
being transported in one tow. 

The exhibit made by religious organizations is in 
the northwestern comer of the gallery of the Palace 
of Manufactures and Liberal Arts. These exhibits 
are almost entirely of tracts and other church liter- 
ature, together with portraits and photographs. The 
American Bible Society occupies one of the most ad- 
vantageous booths, and displays Bibles in a large 
variety of bindings and sizes, from souvenirs of the 
Exposition to finely bound volumes. There are 
Bibles printed in 242 languages. Included among 
these is the Bible as just translated for the use of the 
natives in the Gilbert Islands, in the Pacific Ocean, 
representing the last work of translation of the 
society. A few of the historical Bibles owned by this 
society are shown, among them being pages from 
EUot's Indian Bible, edition of 1685, and a copy of 
the first edition of the authorized version, printed in 
1611. This is what is termed the King James ver- 
sion. There is also a fine reprint of the first book 
ever printed in which movable type was used. This 
bears date of 1450, and is the Scriptures in Latin. 
In one corner of the showcase is the "curiosity cor- 
ner," containing a variety of articles that have been 
paid in exchange for copies of the Bible. The most 
highly prized article is a Chinese coin, which is be- 
lieved to be 1850 years old. 

Inside the north entrance ot the Government build- 
ing is the United States hatching exhibit The last 
fish was hatched a month ago, and Mr. Day, by way 
of giving effective illustrations of the process of arti- 
ficial fish culture, has had recourse to some very in- 
genious devices. There are various styles of hatching 
machines. Practically they are constructed on the 
same general principle. Perhaps the glass jar machine 
gives the most satisfactory results. As its name im- 
iContinued on page 86.) 
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AN IHFBOTED FBINTEB'S COHFOSING STICK. 
The illastration shows a compositor's stick designed 
to be conveniently supported from the body, in- 
stead of being held in one hand, so that both hands 
may be utilized in setting up the type, the stick 
being also provided with a yieldingly mounted plate 
to hold the type in place while the line is being 
formed. The improvement has been patented by Mr. 
Arthmr A. Hill, of No. 327 West Twenty-third Street, 




HILL'S PRINTER'S COMPOSING STICK. 

New York City. The bottom plate of the stick, where 
it is usually held in the hand, is connected by a set 
screw with the outer end of a bent rod, whose inner 
vertical portion is held in a socket formed in a belt 
s<3upped around the body of the compositor, the arm 
being adjustably held at the desired height by a set 
screw. In the L-shaped adjustable piece, by means 
of which the length of the line is regulated, and also 
in the end piece at the outer end of the line, are 
Ijrooves about half-type high, extending in the direc- 
tion of the length of the column. In these grooves 
slide lugs on the ends of a yieldingly mounted plate, 
fitting the measure to which the stick is set, .as would 
a compositor's rule, but the plate is straight only on 
its lower portion, its upper part 
being bent or rolled outward to 
rorm a mouth-like opening for con- 
veniently inserting the type be- 
tween the plate and an ordinary 
printer's rule. In case of leaded 
matter, the spacing lead will an- 
swer the purpose of the printer's 
rule. This enables the compositor 
to place, the type in position with- 
out following the motion of the 
hand with the eye. The ends of a 
spring band, extending over a part 
of the back of the stick, engage 
the lugs on the ends of the sliding 
plate, and hold it yieldingly against 
the type as the line is being formed, 
so that it is not necessary to hold 
each piece in place by the thumb 
xintil the next one is inserted, and 
boch hands may be used to pick 
up the type from the case and 
place them in position in the stick. 



driving, now becoming more and more recognized as a 
desideratum for central station and electric traction 
purposes among leading electrical engineers in this 
country. In Fig. 3 the method of winding is shown. 
The core is composed of a round disk of papier mache, 
which is divided into a number of segments, 32 in 
this instance. Starting from a point, B, the arma- 
ture conductor is curved along the circumference until 
it reaches a segment at C, where it is passed through 
the perforated papier mache disk, and carried radially 
down the other side to the hub, where, at d, it is again 
threaded through the disk. It is then carried along the 
hub until a segment at h is reached, 
when it is brought radially up to the 
circumference again, and so on until 
the whole armature is wound. The 
threading of the wire through the per- 
forated and recessed disk holds the 
conductor rigidly in place, thus dispos- 
ing of a fruitful source of trouble in 
dynamo machines as ordinarily con- 
structed. The papier mache is cut 
away, as in Fig. 3, finally, thus result- 
ing in thorough ventilation for the 
whole structure, and so enabling a 
higher current density than usual to 
be employed. Stability is given to 
the whole by "spiders" of German 
silver, keyed on to the shaft, and 
preventing the displacement of the 
disk and its conductors. More than 
forty-five of these machines have been supplied to 
the French navy, and as many more are in course 
of construction, while the Messageries Maritimes 
and other steamship lines have adopted them largely. 
But it is for the purpose of central station and 
electric traction that these dynamos have made their 
special mark. Four dynamos, with an output of 640 
horse power, have been installed at the central station 
in the Bue de Bondy, Paris, and the same number of 
equal power at the central station of the Nord. 
Fourteen dynamos aggregating 3,200 horse power have 
been supplied to the Compagnie Parisienne de I'Air 
Comprim6 for the Popp central stations in the same 
way. Among many private installations those of 
Baron Alphonse Bothschild and Baron Gustav Both- 
schild, at the Chateau de Ferrieres and the Chateau 
de la Versine, may be enumerated. Many others have 
been supplied to the governments and private firms in 



Russia and Austria. In all, dynamos aggregating 
about 13,000 horse power have been manufactured by 
the Maison Breguet, who are the makers of the dynamo 
in France, and it wiU thus be seen that these machines 
are adapted for all purposes for which continuous cur- 
rent dynamos may be required. 



A STBONO AND CHEAP BEDSTEAD. 

An iron bedstead especially adapted for use in 

prisons, insane asylums, etc., is shown in the picture, 

and has been patent^ by Mr. John J. l^a^m of 

Salem, Oregon. As wyi be seen, it is made of bat few 




TBB DESBOZIEBS CONTIKUOITS 
CUBBEST DTHAHO. 

We present an illustration of a 
/type of dynamo which possesses 
«$me features of marked original- 
.ityi and which. Engineering says, 
hasl^een making rapid strides in the 
,«istimation of electrical engineers 
;tffi^ tixB public on the Continent. 

The ittventor of this machine is M. 
JEdonard Desroai^m, ingenieur des 
pfdnas et.expert pi%s le conseil de la 
:R«fectHreTde la Seine, well known 
to oanjieetion.with electric lighting 
and fection enterprise in France, 
where ilie dynamd we illustrate has 
for some years past been supersed- 
ing other types in the leading cen- 
tral stations in that country. 

A short, description will sufBce 
to indicate the striking features of 
this dynamo machine. Our illus- 
tinii^ is of a 100 kilowatt ma- 
chine, which, it will be seen, has 
the general appearance of a mul- 
tipotor dyntuno. The special fea- 
ta)<&i8 to be found in the armature, 
vhlek is hv^ tijt without an iron 
core, and whiefa, owiag to its large 
diameter, is well Sid^ted to direct 




DUGAN'S INDESTRUCTIBLE BEDSTEAD. 

parts, strongly put together, and there are no legs or 
other pieces which can be wrenched from the bed and 
used as weapons. The head and foot pieces each con- 
sist of a single length of bent iron pipe, the opposite 
posts thus formed being connected by cross braces 
which are simply iron rods extending through the 
posts. On each post is an ordinary T-coupling, held 
in place by a bolt, the couplings supporting the side 
bars, which are simply pipes screwed into the nip- 
ples of the couplings and fastened by bolts. At the 
head and footare transverse angle irons, having per- 
forations to which the mattress may be fastened, each 
iron being recessed at the ends to fit against the coup- 
lings, and having end straps bent around and 'fast- 
ened to the nipples by bolts, whereby all the parts are 
firmly bound together. The woven wire mattress is 
stretched from one end angle iron to the other, and 
its ends are doubled under straps or bars fastened to 
the tops of the irons by bolts, thus 
firmly clampinK the mattress in 
place. 
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THE DESROZIERS DYNAMO. 



Ijanguage In Determlnlne 
Hnman Race*. 

French anthropologists agree 
that a few anatomical characters 
are not enough to determine a type 
of race, and that it is necessary to 
investigate all or as many as pos- 
sible of such characters. Anthro- 
pology does not interfere with eth- 
nology, because each has its dis- 
tinctive field of inquiry. Anthro- 
pology does not say that physical 
characters are superior or inferior 
to linguistic characters ; it says that 
the two sciences are of a different 
order and for a different purpose. 
The first relates to the physical 
element constituting peoples ; the 
second to the classification of these 
peoples. Language grows, loses, 
borrows, changes, transforms, and 
all this independent of anthropo- 
logical characters such as beliefs, 
customs, industries. Physical char- 
acters are hereditary and inherent 
in the blood, but linguistic char- 
acters are not. If a Red Indian is 
bom among strangers and without 
the society of his parents or race, 
he will speak not his own language 
but that of those who rear him ; 
but he will retain all of the physi- 
cal characters of his race, notwith- 
standing. Different and opposing 
races may speak the same lan- 
guage, and on the other hand the 
same race may speak different lan- 
guages. 

■<■ ♦ «>« 

Ip not absolutely the oldest, the 
Stora Kopparberget in Sweden is 
the oldest copper mine of- which 
we have any official figures. It 
has been worked continuously for 
nearly 800 years, and a table is 
given which shows the production 
for each year since 1633. 'tKis is 
probably the oljy mine 'itf'^e 
world for which flgufiBs'drpr^u^ 
tion for 280 yekrscfUi'Vie shown. 
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A BEVEB8IN0 OEAB FOB ENOINES. 
To facilitate the reversing of the engine without the 
use of the link motion is the object of the improve- 
ment represented in the illustration, which forms the 
subject of a patent issued to Messrs. Thomas F. 
Whittington and William A. Fishering, of Xenia, 
Ohio. The cylinder has the usual inlet ports, and the 
exhaust port adapted to register with sets of ports 
formed in a movable valve seat held adjustably in the 




WHITTINGTON 



FISHEBINO'S BEVEBSIN6 GEAB 



steam chest on the cylinder, as shown in the small 
view. A stem connected to the movable valve seat 
extends through one end of the steam chest, and is 
pivotally connected with a lever in reach of the engi- 
neer, when the improvement is appUed to an ordinary 
engine, but in a locomotive this lever is connected to a 
rod which extends to within easy reach in the cab. 
On the movable valve seat, over the respective ports, 
are slide valves whose stems extend through stuffing 
boxes in one end of the steam chest, the outer ends 
of the stems being connected with arms, one of which 
is secured on a transverse shaft while the other is se- 
cured on a sleeve loosely mounted on the shaft. On 
the shaft and on the sleeve are arms connected by 
links with the ends of an arm secured at its middle on 
a rocking shaft, an arm secured to which is connected 
with a deeve sliding on a rod on the pitman, the 
swinging motion of which imparts a longitudinal 
sliding motion to the valve stems in opposite direc- 
tions. With the movable valve seat in one position 
one of the slide valves is rendered inactive, and with it 
in another position the other slide valve is inactive, 
and by giving but a half movement to the movable 
valve seat, the two sets of ports can be dis- 
connected from the cylinder ports, enabling 
the engineer to shut off steam in case of 
accident to the throttle or other parts of 
the locomotive. .As the movable seat can 
readily be changed whenever it is desired to 
reverse the engine, the usual link motion 
employed for reversing is entirely dispensed 
with. 

m <»> » 

A HANDSOME TEAM OF CATTLE. 
To the Editor of the Scientific American : 

After having your paper in our family 
since 1859 I take the liberty to send you a 
picture of three white cattle, the Jumbo 
team, weight 6,000 pounds, half brothers, 
not three days difference in age. All white 
as snow from three cows that were not 
alike. ' The breeding being remarkable. 
Names Jupiter, Saturn, and Uranus as they 
stand. They are used as a team for all 
heavy farm work, are quiet and thoroughly 
broken, making a powerful team. They 
were bred by me, and are six years old. 

Jas. Gallowat. 

Pontiac, Michigan, 1893. 

^ 1 1 ) ^ 

Crpivtb of tbe Great 'West. 

The Mississippi River has 600 affluents 
whose courses are marked upon the map, 
and a drainage area of 1,357,545 square 
miles. The traveler embarking upon a 
steamboat can sail from Pittsburg, 4,300 
miles, to Fort Benton, Mont., and from 
Minneapolis, 3,200 miles, to Port Eads, on 
the Gulf of Mexico. Should he choose to extend his 
voyage to' the head of navigation upon its 45 naviga- 
ble tributaries, his outward journey would exceed 
16,000 mUes, through 33 States and Territories of the 
Union, says the Industrial World. 

This stupendous water system is equivalent to a 
land-locked harbor, an estuary or an arm of the sea, 
penetrating into the North American continent farther 
than from New Tork to Liverpool, with a coast line of 
3S,000 miles, having hnndieds of populous towns and 



cities, and innumerable ports and havens, from which 
the agricultural and manufactured products of one- 
third of the arable surface of the United States can be 
shipped to all parts of the globe. The territory which 
it drains is considerably larger than central Europe. 
Lying wholly in the temperate zone, equally removed 
from the languors of the tropics and the rigors of the 
pole, its climate favorable to health and longevity, its 
calcareous soil adapted to every variety of agriculture, 
it is the region where the elements 

of prosperity are most abundant 

and stable, and the conditions of 
happiness most permanent and se- 
cure among the habitations of men. 
One hundred years ago, the pio- 
neers from New England, the ad- 
vance guard of the great column of 
Anglo-Saxon migration that has 
during the interval marched to the 
Pacific, abolishing the frontier and 
conquering the desert, descended 
the western slopes of the AUeghe- 
nies into the valley of the Ohio and 
disappeared in its. solitudes. Chi- 
cago, Cincinnati, and St. Louis were 
outposts of civilization, exposed to 
the brand and the tomahawk. A 
few log huts, trading stations and 
mission houses were scattered along 
the crumbling banks of the rivers 
and in the profound depths of the 
forests. There were neither high- 
ways nor public conveyances, com- 
merce, agricultflre nor manufac- 
tures, no schools, churches, nor so- 
ciety, nothing but nature and its vicissitudes, the savage 
and his prey. From that unsurveyed wilderness, in less | 
than a century, 31 States have been admitted into the 
Union, having an area of 800,000,000 acres, a population 
of more than 35,000,000, and wealth beyond meas- 
urement or computation. Sparsely inhabited, with 
rude and unscientific methods, its resources hardly 
touched, the States of the Mississippi Valley last year 
produced more than three-quarters of the sugar, coal, 
corn, iron, oats, wheat, cotton, tobacco, lead, hay, 
lumber, wool, pork, beef, horses, and mules of the en- 
tire country, together with a large fraction of its gold 
and silver. Their internal commerce is already greater 
than all the foreign commerce of the combined na- 
tions of the earth. 

China supports 400,000,000 people upon an area 
smaller and less teik,i\e. The civilization of Egypt, 
whose monuments have for forty centuries excited the 
awe and admiration of mankind, was nourished by 
the cultivation of less than 10,000 square miles, in the 
narrow valley and delta of the Nile. The delta of the 
Rhine, and the adjacent lands reclaimed from the Zuy- 
der Zee, less than 15,000 square miles, have long sus- 



ENGINES. 



metic of the past has no logarithms with which to 
compute the problems of the economic and commer- 
cial future of the West. It will be predominant in the 
development, not of this country alone, but of the 
hemisphere, and will give direction to the destinies of 
the human race. 

When the first furrow was broken on the prairies of 
Illinois, there was not an iron plowshare in the 
world. Men are yet living who might have seen the 
first steamboat on Western waters, on her trial trip 
from Pittsburg, in 1811, and who were in active life 
when the first passenger rode in a railway train, and 
the first telegraphic dispatch was sent. The early set- 
tlers of Missouri had to depend on flint and tinder for 
fire. Most of the inventions in machinery, nearly all 
the appliances for comfort and convenience, were un- 
known to the pioneers of the West. Their victories 
were won with few of the methods and devices now re- 
garded as indispensable in even the humblest walks of 
life. When its agricultural, mining, and manufactur- 
ing resources are fully developed by steam and elec- 
tricity, the Mississippi Valley will support and en- 
rich, without crowding, 500,000,000 people, and be not 
only the granary but the workshop of the planet. 

< < ■ I * ■ 

Tbe Railroad Y. Id. O. A. 

The railroad department of the Young Men's Chris- 
tian Association now has a membership of 20,000 rail- 
road employes, and is organized at over one hundred 
division points. The railroads appreciate the value of 
the T. M. C. A. to the men and contribute over $100,000 
annually to its support. The oflScials of the railroads 
desire to provide influences to counteract the saloon 
and other evils which tend to debase and demoralize 
the men, and thus render them unfit for service in the 
responsible positions in which they are placed. The 
privileges of the association include reading rooms, 
libraries, bath rooms, parlors, gymnastics, bowling 
alleys, lunch rooms, educational classes, entertain- 
ments, religious services, and social receptions. Some 
of the privileges are free to all employes of express, 
telegraph, railway, and palace car companies and mail 
clerks, but certain privileges, such as baths, etc., are 
exclusively for members of the association. The Penn- 
sylvania Railroad Company has contributed $10,OOC 
toward a railroad T. M. C. A. building in Philadelphia, 
besides donating a lot worth $23,000. An interesting 
pamphlet is published by the International Committee 
of Young Men's Christian Associations at 40 East 33d 
Street, New York City. It is entitled "A Railroad 
Problem and its Solution." Mailed to those interested 
on receipt of postage. 



Trial ot tbe Bancroft. 

The third and final trial of the United States steamer 
Bancroft tool^lace in Long Island Sound July 13. A 
speed of 14"4 knots was attained, although the con- 
tract only called for 13 knots. The battery tests were 
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tained the United Kingdom of the Netherlands, and 
given to a dense population wealth, comfort, and con- 
tentment. The delta of the Mississippi, below its 
junction of the Ohio, richer than the Nile or Rhine, ex- 
ceeds the combined area of Holland and Egypt, and is 
destined, under the stimulus of free labor and the in- 
centives of self-government, to build a fabric of society 
more opulent and enduring. Add to this the inex- 
haustible alluvium of the streams above, and the fer- 
tile prairies from which they descend, and the arith- 



very successful, as was" also that of the Williamson 
steam steering apparatus. A complete circle was made 
in four minutes thirty-three seconds, with both en- 
gines running at full speed ; and in seven minutes forty- 
two seconds, with starboard engine going ahead and 
port engine backing hard. The compasses showed, 
upon testing, a marked deviation, owing to the fire of 
the batteries. This phenomenon is not new, but rarely 
has the change been so clearly shown to be due to bat- 
tery fire as in this case. 
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WOBLD'S 7AIB KOTES. 

(Pontimied from page 83.) 
piles, it is composed of a large glass jar fitted with a 
lid which screws down tight. Two glass tubes extend 
through the lid, and one reaches the bottom of the 
jar. Water is run through the longer of • the tubes 
into the jar, which is about half full of the tiny eggs 
of the fish, and maintains them in continual motion. 
Unless the eggs are thus kept moving, they would 
very soon first unite and then decompose. The spawn 
is thus agitated until a pair of eyes show through the 
thin membrane that envelops the egg. Then the tail 
begins to develop, and as it grows it swings round until 
the egg breaks. Eventually the fry is carried by the 
overflow tube to a still larger glass jar called the 
nursery. Pood in a comminuted state is there sup- 
plied to the fry, and as soon as the young is large 
enough it is introduced to a large tank and fed with 
bigger pieces of food. Finally the sufficiently matured 
fishes are shipped off to wherever there is need of a 
finny population in lake or river. It takes four days 
to hatch a shad, but whiteflsh require from forty to a 
hundred and twenty days under the same conditions. 

A Bible which came from England in the Mayflower 
and was in use on board that vessel in 1630 is to be seen 
at the World's Pair. It is the property of Mr. and Mrs. 
James L. Gates, of Milwaukee, Wisconsin. Mrs. Gates 
came to possess the prized volume through her father, 
Mr. John G. Meade, of Northwood, N. H. It has been 
owned successively by the Winthrops, Moultons, How- 
lands,HUtons and Meades, these being the ancestors of 
Mrs. Gates. This Bible was published in London in 
1611. There is no doubt of its history; considering that 
it is 883 years old, it is remarkably well preserved. It is 
quite complete from Exodus XV. to the Pirst Epistle 
of John. The type is large and clear, and the press 
work first class. The book typographically must have 
been high up in its day and generation. It is a pure 
King James, and mention has been made of it in the 
encyclopedias as historic. Both the boards of the 
cover have been gone long ago, but a piece of the back 
is stiU attached. Though the leaves are faded they are 
stUl strong and clean. Frequent notes are entered on 
the borders and bottom of the pages. The old-fash- 
ioned " s " of the form of an " f " is used. 

Among the objects of interest that were intended 
to be exhibited at the World's Pair was a checker 
board, a remarkable result of taste, skill, and- pa- 
tience. Charles Manson is the name of its maker. He 
was born in Sweden, and there he acquired the art of 
wood carving, for which so many of his countrymen 
seem to have a natural aptitude. He now claims Chi- 
cago as his residence. The board is 20 inches square 
and is mounted on cork legs 3 feet high. This table 
is composed of no less than 38,070 pieces of wood, rep- 
resenting almost every known kind.of timber, from the 
cedar of Lebanon to the pine of Georgia. Some of 
the pieces are as thin as paper, and every one of them 
was cut by hand. It took three years to finish the 
work. On the top the variously colored woods are ar- 
ranged so as to make very effective mosaic groups. 
The cost of this table has been estimated at $1,000. 
Occasionally, in modem times, prolonged application 
of artistic talent has been put forth by mechanics, and 
where the result is worth the pains, it has a moral effect 
of considerable value; but to see what man can accom- 
plish in minute objects requiring a great many years 
for their completion, one has to go back to ancient 
Babylon. The products of the seal and stone cutters 
of that famous seat of civilization are at this day a 
marveL What sustained them in the long task, and 
enabled them to execute so exquisitely in the very mi- 
nutest details, was, as an antique motto has it, " loy- 
alty to the sovereign and fidelity to the gods." 

In the Old Vienna department of the Midway 
Plaisance there is on view a most interesting collec- 
tion of mummy portraits. When the body of an 
ancient Egyptian was embalmed, it was the custom 
of the relatives to place his portrait outside the 
mummy case. The portrait was generally painted on 
a thin wooden panel, and it was so laid over the face of 
the deceased, and so wrapped round the edges by the 
shroud, as to produce the effect of a livingperson look- 
ing out from the drapery at the mourning friends when 
they paid a visit to the place of sepulcher. Recently 
great numbers of such portraits have been discovered 
in an excellent state of preservation. The execution is 
in many instances excellent, and the color still remains 
surprisingly fresh. These portraits have been found 
of much scientific value from an ethnological point of 
view. 

The threatened war in Siam has fixed all eyes upon 
that little country, and the exhibits of Siam at the 
7?alr are coming in for a full share of the awakened in- 
terest. The display of the kingdom of the white ele- 
phant though small is creditable; fine wood, ivory, and 
metal work fills up the small pavilion, or rather pa- 
goda, in the Manufactures building. Some idea of 
the richness of the metal work may be obtained when 
it is stated that a single cuspidor exhibited is valued 
at $500. Jn front of the pagoda are enormous elephant 
tusks valued at $3,000 apiece. The display in the 
Agricultural boilding is very fine, some of the Siamese 



plows being inlaid with mother-of-pearL The Siamese 
excel in fruit preserving, many of them being carved 
into the form of flowers. In the Transportation build- 
ing may be seen bullock carriages, the joss chairs used 
by priests in carrying idols, green chairs for officials, 
and various kinds of boats. 

Many of the exhibits at the fair have a card fastened 
to them, asking visitors in English, Prench, German, 
Italian, Spanish, Turkish, and Arabic not to touch the 
articles exhibited. It is very noticeable that most of 
the handling of articles is done either by the Hoosier 
or the Connecticut Yankee, and the exhibitors fear the 
deadly umbrella which is frequently used to see 
whether a porcelain jar is hollow or not. A "corre- 
spondent saw four pieces of flne Austrian glassware 
swept off the exhibition table in the Manufactures 
building, a few weeks ago, by a woman with an um- 
brella with which she pointed to the exhibits. 

The sign "Sun Spots Now on View" attracts 
crowds to the Naval Observatory. The government 
does everything at the Pair in the most liberal manner 
and the observatory is open to visitors from 1 to 5, 
and on pleasant evenings from 8 to 10 o'clock the lieu- 
tenant in charge entertains visitors by views of the 
stars. The sun spots are flnely shown by the flve 
inch equatorial. 

The other evening a sky-rocket crashed through the 
roof of the Manufactures building and set Are to one 
of the curtains near the roof; three firemen climbed 
out on one of the cross beams and tore down the cur- 
tain, which was extinguished when it reached the 
fioor. It is the opinion of Exposition officials that, 
had the roof of the Manufactures building been 
crowded with visitors, as doubtless would have been 
the case but for the recent action of the administra- 
tion in regard to prohibiting visitors from ascending 
to the roof, a panic would have ensued that must 
have resulted disastrously. Hereafter all fireworks 
will be set off from fioats moored 1,000 feet out in the 
lake. 

The National Commission has given notice for all 
exhibitors and others who contemplate bringing suits 
against the United States government for losses and 
damages sustained by them at the World's Pair, to 
file an itemized account of such claims. It is under- 
stood that already suits amounting to $400,000 have 
been prepared. The suits are mainly on account of 
damage to exhibits. It is a significant fact that the 
government had to pay $300,000 after the New Orleans 
Exhibition. 

Alexis Columbus, of Buffalo, aged one hundred and 
four years, has arrived in Chicago. He is said to be a 
lineal descendant of Columbus, who was the great- 
great-great-great grandson of Christopher Columbus, 
whom he resembles in a remarkable degree. 

Sweden began a three days' celebration on July 30, 
when a mighty column of people from the land of the 
Midnight Sun entered Jackson Park with music 
playing and yellow and blue banners waving every- 
where. Pifteen thousand people marched in the pa- 
rade, each with a knot of blue and yellow somewhere 
about the person. The singing societies rendered ap- 
propriate music. The Swedish building was thronged 
aU day, and the exhibit of this rich little country was 
much admired^ 

The huge<)!earch light on the Manufactures building 
was madehy Schuckert & Co., Nuremberg, Germany. 
The lamp requires 150 amperes and 50 volts. The 
j^rror is 5 feet in diameter, and the thickness is nearly 
an inch. It is heavily silvered on the back. The 
lamp is operated by small electric motors.- The sur- 
face intensity of this mirror is 194,000,000 candle power, 
and the light is so brilliant that a newspaper may be 
read by its light eight miles distant. 



POSITION OF TEE PLANETS IN AUGVST. 
JUPITBB 

is morning star. The stately planet is in quadrature 
on the 33d at 10 h. 53 m. P. M., when he is 90° 
west of the sun. He is then symmetrically placed 
half way between conjunction and opposition, rising 
about midnight, and making his meridian pass- 
age about sunrise. He wDl appear before midnight, 
after quadrature, and the time will soon come when 
it will no longer be necessary to rise in the small hours 
of the night to behold this radiant orb. Everything 
about this planet is interesting, and is becoming more 
so as investigation is more closely directed to his cloud 
surface and the movement of his satellites. 

The great red spot of 1878 is as much of an enigma 
as it was when first discovered. The brilliant astro- 
nomical event of 1893 was the discovery of Jupiter's 
fifth satellite. Latest of all, Mr. Pickering from his 
eyrie at Arequipa reports some anomalous proceedings 
of the Jovian satellites, especially the first satellite. 
It presented a variety of form or shape, being ellipti- 
cal, round, almost round, perfectly round, with all the 
intermediate phases. The third satellite on emerging 
from behind the disk of the planet was flattened in a 
direction parallel to the planet's border. The observer 
suggests that the Jovian atmosphere is the cause of the 
flattening. 

Jupiter in quadrature ia in fine posttioii for observ- 



ing his satellites. The following are some of the most 
interesting configurations. They are taken from the 
Nautical Almanac, are for an inverting telescope, are 
given in Washington mean time, and 1 o'clock in the 
morning is the hour to look for them. 

On the 3d, I, II, III, IV, are all on the right or eaat- 
em side of the planet. 

On the 7th, IV is making a transit, I and III are on 
the left, and II is on the right. 

On the 8th, II is making a transit. III and IV are 
on the left and I is on the right. 

On the 13th, I is making a transit, II and IV are 
on the left and III is on the right. 

On the 17th, II, I, III, IV, are all on the right. 

On the 30th, I is occulted, II and III are on the 
left and IV is on the right. 

On the 33d, III is occulted, I and II are on the left 
and IV is on the right. 

On the 37th, I, III, II, IV are aU on the left 

The moon, two days after the last quarter, is in con- 
junction with Jupiter on the 6th at 3 h. 13 m. A. M., 
being 4° 10' north. The conjunction is visible, occur- 
ring an hour and a half bef ere sunrise. 

The right ascension of Jupiter on the 1st is 3 h. 43 
m., his declination is 18° 43' north, his diameter is 36'.0, 
and he is in the constellation Ta«rus. 

Jupiter rises on the 1st at 11 h. 47 m. P. M. On the 
31st he rises at 9 h. 59 m. P. M. 
vBirns 
is evening star. Her movement in 4his part of her 
course is very slow. She remains at about the same 
distance from the sun during Augast as she did dur- 
ing July, setting about an hoiy: and flve minutes 
after the sun on the 1st and an hour and twelve min- 
utes on the 31st. She is, however, coming toward us, 
for her size and brightness are increasing. Her diame- 
ter, which, at superior conjunction, was 9'. 8 is at the 
end of the month 18'. 8, her light number, which at 
superior conjunction was 46.6, is at the end of the 
month 63.7, and instead of being a full round orb 
represented by unity or 1, her enlightened surface is 
indicated by 0.843 at the end of the month, and she 
is decidedly gibbous when seen in the telescope. 
Pigures are, however, not needed except to strengthen 
the impression. The observer who watches the sun- 
set will in Br short time behold the star where sweet- 
ness and serenity are enthroned, and will readily 
recognize the approach of the planet to the earth from 
her greater brilliancy. 

The moon, when a two days' old crescent, is in con- 
junction with Venus on the 13th, at 6 h. m. I^,M- , being 
1° 41' north. Moon and planet will be near each other 
when it is dark enough to see them. 

The right ascension of Venus on the 1st is 10 h. 
87 m., her declination is 11° 31' north, her diameter is 
11".4, and she is in the constellation Leo. 

Venus sets on the 1st at 8 h. 30 m. P. M. On the 
31st she sets at 7 h. 43 m. P. M. 

MEECUBY 

is the evening star until the 8th, and then morning 
star. He is in inferior conjunction with the sun on the 
8th, at 5 h. 3 m. A. M., when he appears on the sun's 
western side to commence his short career as mom- 
ing star. He reaches his greatest western elongation 
on the 35th at 9 h. P. M., when he is 18° 16' west of the 
sun, and is visible to the naked eye as morning star. 

The moon, on the day of her change, is in conjunc- 
tion with Mercury on the 11th at 8 h. 5 m. A. M., being 
9° 33' north. 

The right ascension of Mercury on the 1st is 9 h. 
37 m., his decUnation is 10° 4' north, his diameter is 
11'. 0, and he is in the constellation Leo. 

Mercury sets on the 1st at 7 h. 16 m. P. M. On the 
31st he rises at 3 h. 59 m. A. M. 

SATTJEN 

is evening star. He is in conjunction with Gamma 
Virginis on the 8th, being 34' south. After that time 
he recedes from the star, and will return to its vicin- 
ity only after making a thirty years' trip around the 
zodiac. Saturn and the double star have for several 
months been objects of great interest to naked eye 
observers, while the telescope has brought them out 
in almost unrivaled splendor. The planet encircled 
by its rings and moons, and the noted double star, 
sometimes seen in the same fleld, have had many en- 
thusiastic admirers. European astronomical journals 
abound in appreciative descriptions of the unique 
celestial picture. The exhibition closes during the 
present month. 

The moon, when four days old, is in conjunction 
with Saturn, on the 15th, at 9 h. 59 m. A. M., being 1° 
86' south. The conjunction is invisible, occurring in 
the daytime. 

The right ascension of Saturn on the 1st is 13 h. 34 m., 
his declination is 1° 11' south, his diameter is 16".6, 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 9 h. 44 m. P. M. On the 
31st he sets at 7 h. 53 m. P. M. 

MABS 

is evening star. He is in aphelion on the IGth at 11 h. 
P. M., and at his greatest distance from the sun, 18^- 
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000,000 miles further from him than when in perihe- 
lion. As he is less than three weeks from his conjunc- 
tion with the sun, he is also at nearly his greatest 
distance from the earth. At his opposition last August, 
which was near his perihelion, he was 35,000,000 mUes 
from the earth, and his diameter was 8C".6. At his 
aphelion on the 16th he is nearly 347,000,000 miles from 
the earth, and his diameter is 3".8. The apparent bril- 
liancy of the planet must, therefore, vary greatly from 
the immense changes of distance. 

The moon, the day after her change, is in conjunc- 
tion with Mars on the 12th at 3Ji. 31 m. A. M., being 3° 
14' north. 

The right ascension of Mars on the 1st is 9 h. 34 m. ; 
his declination is 1S° 43', his diameter is 8".8, and he 
is in the constellation Cancer. 

Mars sets on the 1st at 7 h. 44 m. P. M. On the 
31st he sets at 6 h. 34 m. P. M. 

URANUS 

Is evening star. He is moving eastward or in dirlct 
motion, and must be looked for, with the aid of a tele- 
scope, between Alpha Librae and Lambda Virginis. 

The moon, two days before the flist quarter, is in 
conjunction with Uranus on the 17th at 3 h. 11 m. P. 
M., being 1° 59' south. 

The right ascension of Uranus on the 1st is 14 h. 18 
m., his declination is 13° 23' south, his diameter is 3'. 7, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at 10 h. 43 m. P. M. On the 
31st he sets at 8 h. 48 m. P. M. 

NBPTUNB 

is morning star. He has advanced in his course so far 
west of the sun, rising at the end of the month about 
11 o'clock in the evening, that he is visible in large tel- 
escopes. He may be found about 4° north of Aldebaran. 

The moon, three days after the last quarter, is in 
conjunction with Neptune on the 7th at 3 h. 31 m. A. 
M., being 5° 31' north. 

The right ascension of Neptune on the 1st is 4 h. 47 
m., his declination is 20° 53' north, his diameter is 2". 5, 
and he is in the constellation Taurus. 

Neptune rises on the 1st at h. 45 m. A. M. On the 
31st he rises at 10 h. 49 m. P. M. 

Venus, Mars, Saturn and Uranus are evening stars 
at the close of the month. Mercury, Jupiter and Nep- 
tune are morning stars. 



Nansen's Polar Bxpedltlon. 

Dr. Nansen sailed from Christiania, Sweden, for the 
North Pole on June 26. The vessel which carries the 
expedition is the Fraiu, which was built, under the di- 
rection of Dr. Nansen, with a view to resisting the 
thrust of the ice-pa«k. This vessel is fully described in 
SuppiiBMBNT 882. Provisions sufBcient for five years 
are carried, though it is not expected that the trip will 
take as long as that. The vessel will follow as near as 
possible the path of the ill-fated Jeannette. It is be- 
lieved that articles, which were afterward found in 
Greenland and which were identified as belonging to 
the Jeannette expedition were carried directly through 
the polar sea, passing the pole en route. Now Dr. 
Nansen believes that if he rams the Pram into the ice- 
pack, he will be carried in precisely the same man- 
ner as the articles from the Jeannette, and that finally 
he will land on the east coast of Greenland. This is an 
excellent theory, and there is considerable chance of its 
being the true one ; but it remains to be seen if the 
Fram is strong enough to stand the enormous pressure 
which ground the Jeannette to pieces. Dr. Nansen 
estimates that three years will probably be necessary 
to allow for the drifting in the ice-pack. He fully ex- 
pects to return, and we hope the brave explorer may 
do so. 



Oblnese Use of Toivels. 

It appears from the latest consular report from 
Swatow, in Southern China, that among cotton 
goods the import of towels alone has shown any 
improvement. But, the consul explains, this does not 
imply any increased attention to personal cleanliness 
on the part of the inhabitants of the district, for the 
towels are need for clothing. The breadth of the 
ordinary towel being that from shoulder to shoulder, 
two sewn together will make a coat. Sleeves are dis- 
pensed with, and except for the armholes there is none 
of that waste of material which is especially repugnant 
to the Chinaman, and which the size'of his native 
piece goods and the fashion of his clothes conspire to 
avoid. 

Onb of the most troublesome pests that inflict house- 
keepers are the red ants. And when they once get 
into a house, they are very difficult to dislodge. The 
writer had a trying experience with them for a long 
time. Every effort to get rid of them was without 
avail. In his dire extremity he applied to Sallade & 
Co., 53 West 24th Street, for relief. The resultwas the 
Sallach Company, with their insect exterminator, ac- 
complished their work most satisfactorily and the 
house is free of ants. 



THE 7BE1ICH EXHIBIT 07 I0C0H0TITE8.— THE BETH- 
LEHEU aOS COHFANY'S EXHIBIT AT THE WOBLB'S 

EAIB. 
The Transportation bnilding'at the World's Columbian 
Exposition is justly popular, and is usually thronged 
with interested visitors. We have already illustrated 
the magnificent " golden gateway" of this great build- 
ing, and we now present a view of the interior. 
The most striking object, and that which at once 
arrests the attention of every spectator, is the great 
model of the Bethlehem Iron Company's steam ham- 
mer. It occupies the center of the transept, and the 
open space below the hammer proper forms an arch- 
way of grand proportions. It is very appropriate 
that this modem "Colossus of Rhodes" should rise 
amid the models and sections of great ocean steam- 
ers and battle ships, which depend to so large an ex- 
tent upon the products of the forge. The height of 
the hammer from floor to cylinder head is ninety- 
one feet. The anvil block is removed and exhibited 
at one side. The Bethlehem hammer, of which this is 
a model, is a 125 ton hammer, and one of the largest 
in the world. The plates of the seventeen-inch armor 
which recently stood very satisfactory tests at Indian 
Head, on the Potomac, were forged by . means of this 
machine. The model is built of wood and staff, so 
cunningly fashioned that in outward appearance it 
resembles a mass of metal. 

The exhibits of the Bethlehem Company near by 
are divided into three sections. In the first are the 
products of the hydraulic forging presses, two huge 
hollow steel forgings which form the barrel and 
jacket of a 13 inch navy gun. A smooth-forged trun- 
nion hoop used for securing one of the new 12 inch, 
50 ton army guns to the carriage is exhibited, also a 
12 inch breech-loading rifle, made at the Washington 
Gun Factory, from the Bethlehem Company's fluid- 
pressed hydraulic-forged steel. This rifle, which has 
a muzzle velocity of 2,000 feet a second, weighs 45 
tons and is 37 feet long. With a charge of 450 pounds 
of powder, an 850 pound projectile will perforate over 
22 inches of iron. This little plaything has been 
christened "Alice." 

In the second section of the exhibit is a model of a 
113 ton steel ingot from which the colossal armor 
plates are forged. An extraordinary example of forg- 
ing is a seven-foot ventilator for the monitor Puritan ; 
this was forged in one piece without welds, the mate- 
rial nickel-steel. A seventeen-inch nickel-steel armor 
plate on exhibition is curved, showing the enormous 
power exerted by the great bending presses. A thir- 
teen-inch plate of the battle ship Indiana is shown, as 
well as a case-hardened nickel-steel plate lOJ^ inches 
thick, which was used as a target for five 8 inch 
Holtzer shells ; the plate was not seriously injured. A 
remarkable exhibit in this section is an ingot similar 
to the one from which the Ferris wheel shaft was 
forged. This ingot, which is 15 feet long and 54 inches 
in diameter, is made of fluid compressed steel and 
weighs over 48 tons. The shaft of the Ferris wheel 
was one of the largest forgings ever made, the ingot 
weighing 65 tons. 

In section three is a hollow shaft, hydraulic forged, 
67 feet long, 20 inches in diameter, and weighs 30 tons. 
This shaft is identical with the one furclshed the Old 
Colony steamer Puritan. A counterbalanced crank 
for the City of Sydney, a Pacific Mail Steamship 
Company's steamer, is a good example of built up work. 
In addition to a solid crank for the cruiser Minneapo- 
lis a quantity of air cushion cyUnders, billets, ingots, 
etc,, are exhibited. On the whole, the exhibit of the 
Bethlehem Company does the highest credit to that 
enterprising corporation. The various products 
shown are exquisitely finished. 

At the left, and beyond the hammer, will be seen the 
black and white stack of the International Navigation 
Company's steamer, or, rather, section of a steamer. 
This section might be called on the theater stage 
" practicable," for Visitors are allowed to wander at 
will through the saloon, smoking room, and cabin. 

At the right of our engraving will be seen the art- 
istic pavilion of the Adams & Westlake Company 
of Chicago, manufacturers of railway car supplies. 
The pavilion is buUt of wood and staff and is highly 
artistic. The Adams & Westlake Company are the 
largest manufacturers in the world of brass, bronze, 
and white metal car trimmings. Railroad lamps are a 
specialty with this firm, and include car lamps, head- 
lights, tail lamps, Hignal lamps, and lanterns. Car 
window curtains, baggage racks, coat hooks, and the 
thousand and one articles of railway hardware are all 
supplied by this firm. 

At the extreme right will be noticed a part of the 
model of the city of Pullman, which forms a very inter- 
esting exhibit. This industrial city was founded by 
George M. Pullman, and, though established only 
thirteen years ago, the population already numbers 
more than 8,000. Pullman is in the city of Chicago, 
though fourteen miles from the City Hall, and is lo- 
cated on the Illinois Central Railway. Here are cen- 
tered the great interests of the Pullman Palace Car 
Company, the Allen Paper Car Wheel Company, 
the brick works, etc It was pre-eminently the 



design of the founder to build a city in which, as 
far as possible, all that would promote the health, 
comfort, and convenience of a large working popu- 
lation would be conserved, and many of the evils 
to which they are ordinarily exposed made impos- 
sible, while at the same time conducting the enter- 
prise on sound business principles, looking for a 
moderate and sure return on the capital invested. 
Pullman is in many ways a model town ; the wide, 
clean streets, the excellent water and sewage pumping 
systems render Pullman a healthy and pleasant place 
to Uve in. The town is well worthy of a visit, and, with 
proper introductions presented at the Chicago office, 
there is no difficulty in obtaining permission to visit 
the interesting shops of the company. The great Cen- 
tennial Corliss engine runs the works. The model ex- 
hibited in the Transportation building gives an excel- 
lent idea of the way the town is laid out and of the 
principal buildings. 

One of the most noticeable and unique exhibits in 
the Transportation building stands in the space allotted 
to French exhibits, just south of the center of the 
building and east of the main aisle, near the great 
hammer. This exhibit consists of a pyramid of 
wrought iron locomotive and car wheels of all descrip- 
tions, partly shown in our engraving. The wheels ex- 
hibited are of various sizes and designs, as can be seen 
from the illustration, and are all made in the Couzons 
works of Arbel, at Rive de Gier, France. 

The Railway Review says the works, as they 
now exist, are specially fitted for making wrought 
iron wheels, forged under the - steam hammer, and 
can make wheels of every size from those of 9^ 
inches in diameter, for use under mine trucks, up to 
high speed locomotive wheels of 87 inches in diameter. 
Between 300 and 400 men are employed, gas heating 
furnaces are used, and also every other new improve- 
ment which the business demands. By these improve- 
ments the company are enabled to guarantee a service 
for their wheels of 300,000 miles. 

The process of manufacturing the car wheels in the 
Couzons works is practically as follows : The rim is 
first cut to length, bent to the proper radius and the 
ends welded, the welding being partially accomplished 
by means of a screw clamp while the rim is in the 
fire. The rim is then divided into as many equal 
parts as the wheel is to have spokes, and by means of 
a special shaping machine grooves are cut, which re- 
ceive them. The spokes are rolled to an elliptical 
shape, cut to the proper length and upset on the ends 
to form the proper foot for welding, this work being 
done vertically in a special die prepared for the pur- 
pose. 

The hub is made in halves, and each half i? 
formed of a rectangular iron bar, rolled around a con- 
ical mandrel under the steam hammer. The pieces 
are then reheated, put under the steam hammer, and 
recesses stamped therein for receiving the spokes, after 
which the wheel is made up. In making up the wheels 
they are laid together as the wheel has considerable 
dish. This is done in order to insure a perfect weld in 
stamping, as the compression on the spokes forces the 
pieces of metal together. 

The wheels, fitted as described, are transferred to a 
heated furnace, and the construction of these furnaces 
is one of the special features which Messrs. Arbel claim 
has much to do with the superiority of their wheels. 
Reverberating furnaces are used exclusively, and the 
flame never comes in direct contact with any portion 
of the wheeL The maximum intensity of heat is at 
the center of the wheel, and the furnace so arranged 
that the heat is transmitted regularly and gradually 
and thus all portions are brought to the welding heat 
at the same time, insuring that no parts are injured 
by being overheated or an imperfect weld caused by 
others being underheated. After the wheel has reached 
a welding heat it is lifted from the furnace and placed 
in a die on the anvil of the steam hammer. This die 
forms a mould for one half of the wheel, and another 
die fastened to the hammer head forms the other half. 
A few blows of the hammer are given the wheel, after 
which it is again heated and hammered, in order to 
insure all parts being perfectly welded. After the 
wheel has left tho hammer it is cleaned of the fins, 
then passes to the turning and boring mills, after which 
it is ready for use. 

The process used for the manufacture of driving 
wheels is very similar to that of car wheels. The rims 
are rolled and welded, and the spokes are stamped out 
to their finished shape under a steam hammer. The 
hub is formed by the inner end of the spokes ; the dif- 
ferent parts are then laid together, and a pile of iron 
of the proper dimensions for making the counterbal- 
ance and crank pin hub are laid in their proper respec- 
tive positions. The wheel, while in this condition, is 
placed in a furnace, heated to a welding heat, placed 
in a die and struck several blows by the steam ham- 
mer, the same as with the car wheels. A second and 
sometimes a third heating and hammering is given 
each wheel before it is finished. 

Several different types of wheel are manufactured by 
the company, practically all of which have been the 
outgrowth of the process described. 
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A HIGH SPEED ELECTBIC LOCOMOTIVE. 

The first electric locomotive of any considerable size 
in the United States, and what is said to be the first 
practically operative high speed electric locomotive in 
the world, adapted to the steam railroad, has recently 
been completed at the Lynn works of the General 
Electric Company, and will shortly be exhibited at 
the World's Fair. Its completion marks a distinct ad- 
vance in electrical development. 

It is a 30 ton locomotive, designed for a normal 
speed of 30 miles an hour, primarily intended for 
operation on elevated railways, and for passenger and 
light freight trafBc on less important steam roads. It 
is of compact construction, solidly and substantially 
built, and runs on four 44 inch wheels. Its 
dimensions are : 16 feet 6 inches long, 11 feet 
6 inches high, 8 feet 4 inches broad, having 
its drawbars 2 feet 6 inches from top of rail, 
the Manhattan Elevated Railroad standard 
height. The drawbar pull is calculated at 
12,000 pounds. 

The propelling power is furnished by two 
electric motors of especial design and con- 
struction, each axle being provided with one 
motor. The motors are gearless, and are 
supported on spiral springs resting on the 
side frames of the locomotive truck. This 
method of suspension leaves the wheels free 
to adjust themselves to the irregularities of 
the roadbed, and consequently the wear to 
both tracks and motors is diminished. 

The motor fields consist of massive iron 
castings, to which the hoUow field spools 
are bolted. The armatures are of the iron- 
clad type, having each separate winding em- 
bedded in a mica-lined slot cut into the 
curved surface of the laminated iron arma- 
ture body. The axles of the locomotive 
pass tttrongh the hollow shafts on which the 
armatures are mounted. These shafts rest 
in bearings of the motor frame, and are con- 
nected to the axles by universal couplings, which 
allow of freedom of motion in all directions. The com- 
mutators are of massive construction, and there axe 
four sets of brushes to each commutator. 

The motors are controlled by means of a series paj> 
aUel controller, set up in the interior of the cab. This 
device embodies all the latest improvements made in 
this type of apparatus by the General Electric Com- 
pany. Under test it is found that the series parallel 
controller allows of a more gradual and easier starting 
of the electric motor and the speed can be more deli- 
cately and instantaneously controlled than in the case 
of the steam locomotive. 

The truck, suspended from the journal boxes, is 
constructed of heavy I beams, and forms the founda- 
tion for the locomotive cab, of sheet iron, of symmetri- 
cal design, and so curved off as to diminish the atmo- 
spheric resistance, as far as possible. The interior is 
finished in hard wood. Two sUding doors are placed 
at each side of the cab, and the windows are soar- 
ranged as to permit of an unobstructed view in all di- 
rections. There is ample space in the cab for the mo- 
tor man's movements, and it affords him considera- 
bly better protection 
than that usually 
vouchsafed the steam 
locomotive engineer. 

The air for the brake 
is supplied by a special 
electriaaJ air c o m- 
pressor, which also 
operates the whistles. 
This air pump has ah 
oscillating cylinder of 6 
inches iJiameter, with a 
6 inch stroke, supplying 
6,000 cubic inches of air 
per minute at 70 pounds 
pressure. The motor is 
similar to the N.W.P. 
33^ in general appear- 
ance, bat is wound for 
a higher speed. The 
normal speed of the ar- 
mature shaft is 675 re- 
volutions and of the 
crank shaft of the pom p 
110 revolutions. The 
dimensions of the air 
compressor are, len^b 
41 inches, width 46^ 
inches, height 35 iaehes. 
The pump motor is con- 
trolled by a 8i>eciaJ 
rheostat. This, by an 
intermediary device, is 
automatically regulat- 
ed by the air pressore. 

This locomotive has 
been designed fora nor- 
mal speed exceeding ^ 
miles per hour. The 



use of these locomotives over very long distances is at 
present limited only by the cost of long lines of electric 
feeders, and until the problem offered by this condi- 
tion is solved, restriction of its employment must ne- 
cessarily exist. But for places comparatively near 
each other and where traffic is dense— the denser the 
better — the electric locomotive is peculiarly adapted, 
for here all the advantages of electric propulsion are 
available, unhampered by the extreme expense in- 
volved in long feeder lines. 

The evolution of the use of the electric locomotive 
will probably follow along the lines dictated by expe- 
diency and favoring conditions. At first they will pro- 
bably be used in elevated railroad service, and in New 
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York, Brooklyn, and Chicago alone their advent wUl 
beVailed with a feeling of gratitude. They will then 
probably be adopted as feeders to the trunk lines, 
both for freight and passenger traffic, and to operate 
short suburban lines where a rapid, efficient service is 
requisite. Their peculiar fitness for switching pur- 
poses will advance their use another step, and then 
slowly, as the different problems presented are over- 
come, it is expected that they will invade the province 
of the trunk line steam locomotive, when it is hoped 
the miUennium ot railroad travel will ba within the 
realities of life. 



THE INTBA^XUBAL BOAD AT THE OBEAT 
EXPOSITION. 

The Intra-mural road at the Columbian Exposition 
is a particularly attractive study, because of its inti- 
mate relation to the subject of rapid transit. 

The railway is three and one-tenth miles long, it is 
double track its entire length and has a loop at each 
end. The entb« superstructure is of wood. The foun- 
dations are of concrete placed four feet below the sur- 
face. On this concrete were placed cross sUls into 



which were framed two posts of yellow pine, each post 
being securely pinned and braced. %a.eh post is twelve 
inches square and posts are placed twelve feet from cen- 
ter to center. The spans of the structure are generally 
about twenty -five feet. Steel girders are strung along 
the superstructure and form a foundation on which the 
ties are laid. The height of the structure varies from 
twelve feet to twenty-seven feet. There is very little 
grade throughout the entire length of the line, one 
and a half per cent being the highest. The rails used 
are of the ordinary steam railway type, and weigh 
sixty-flve pounds to the'^ard. 

This much of the structure is of ordinary construc- 
tion. The cars, as will be seen from the illustration, 
are open and of a new and peculiar type. 
Each car is forty-seven feet long and has 
a seating capacity for ninety-six people. 
It is painted a dark color, with the 
word " Intra-mural " across the top. Seats 
run transversely across the car as in 
the ordinary open street car, but' gates 
are provided on each side which are 
controlled by a lever convenient to the 
conductor. As a protection in case of storm 
or wind, curtains are provided. Each car is 
fitted with air brakes of sufficient power to 
stop a train running at a maximum speed in 
about four hundred feet. The cars are 
mounted on two double trucks, and are 
lighted by electricity for evening service. 
There are fifteen trains of four cars each and 
three extra motor cars to provide against 
mishaps to any of the other motor cars. 
The leading car on each train is the motor 
car. In construction and design the motor 
car does not differ from the others in any 
respect except in the matter of electrical 
equipment and that the trucks are some- 
what heavier. There is an electric motor of 
183 horse power capacity on each axle, thus 
giving the total horse power of each motor 
considerably more than twice as much as 
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car 532, or 

the steam engines on the elevated roads in New York 
or Chicago have. Having so much horse power as 
this, one of these motor cars can pick up its train aud 
readily attain a speed of ten miles an hour in twice its 
length — a very important consideration when stations 
are so near together as is the case with this road, and 
where the headway between trains is so short. 

The electric current is supplied by an ordinary rail 
of sixty-five pounds weight, which is laid on the 
sleepers outside of the track upon which the cars run. 
This conductor is properly insulated and the rails are 
bound to each other by copper plates, thus giving an 
efficient electrical conductor. Over about two-fifths 
of the length of the road two rails side by side serve as 
conductors to prevent any drop in potential. Current 
is taken from this rail by means of a sliding shoe 
made of copper which is held in close contact with the 
rail by means of a spring. The return current is 
through the iron part of the structure, the tracks and 
the girders. The main purpose of the engineers in de- 
signing the road has been to secure the greatest 
amount of efficiency at a minimum cost, as the road is 

constructed to make 
money and not to de- 
monstrate a principle. 
The power house which 
supplies the current for 
operating the road is a 
commodious structure 
covered with staff. 
At the south end of the 
building on a level with 
the ground is the boiler 
room in which there are 
ten water tube boilers 
of three hundred horse 
power each. On the 
same level with the 
boilers under the main 
part of the building are 
the condensers, feed 
pumps, etc., used in 
connection with the en- 
gines. The engine room 
is in what might be call- 
ed the second story. Be- 
tween it and the boiler 
room is a gallery from 
which the work of the 
plant can be observed. 

The engine founda- 
tions are on solid con- 
crete and heavy timber 
and are amply strong. 
The engine equipment 
consists of. one Allis 
two thousand horse 
power compound en- 
gine, which is coupled 
direct to a Thomson- 
Houston 1,500 kilowatt 
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multipolar railway generator, three compound engines 
each of 750 horse power, one a horizontal,. direct-con- 
nected to a Thomson-Houston multipolar railway gen- 
erator of 500 horse power capacity, another a vertical 
engine direct-connected to a similar generator, and a 
third belted to one of these generators. There is also 
a four hundred horse power high speed compound en- 
gine direct-connected to a two hundred horse power 
Thomson - Houston railway 
generator. The switchboard 
is on the north side of the 
room, and from it the ope- 
rator commands full view 
of all the machinery. The 
armature of the 1, 500 kilowatt 
generator is probably the 
largest one in the Exposition 
service. It was built up on 
the engine shaft. The gen- 
erator is fifteen feet in diame- 
ter, while the commutator is 
seven feet in diameter, and 
twelve clusters of carbon 
brushes with ten brushes in a 
cluster bear on it. 

There are ten stations on 
the road. The first one is at 
the loop at the south end of 
the grounds, the others are in 
the following order : The For- 
estry building, the Colonnade, 
which is between the Palace 
of Mechanic Arts and the 
Agricultural building, the 
Railway Terminal Station, 
the Transportation building 
adjoining and connecting 
with the station of the eleva- 
ted road from the heart of 
the city, the 62d Street en- 
trance to the grounds, the 
59th Street entrance to the 
grounds, the 57th Street en- 
trance, the Iowa buOding, 

and at the loop at the north end of the line ad- 
jacent to the Fisheries building and the United States 
government building. 

♦ « • ► ♦ 
IBBIOATION IN INDIA. 

The twelfth annual report of the TJ. 8. Geological 
Survey, J. W. Powell director, contains, among other 
most valuable matters, a paper by Herbert M. Wilson, 
C.E., entitled Irrigation in India. It is an account of 
his personal observations in that country in 1890, dur- 
ing a visit and inspection of some of the principal irri- 
gation works made under the auspices of the survey. 
The paper forms a volume of some two hundred pages, 
illustrated with maps and photographs, over eighty 
in number. We are indebted to the author for a copy. 
It is full of most interesting and valuable information. 
We regret that our limited space prevents- us from 
presenting the paper in extenso. We can only give a 



few abstracts, sufiBcient, perhaps, to convey to the 
reader an idea of some of the extraordinary works 
that have been constructed and are being built in 
India, by the British government, for the benefit of 
the agriculturists of that great empire. 

"India," says Mr. Wilson, "stands pre- eminent for her 
gigantic engineering undertakings. No other country 
has 8o vast and so fertile an expanse of territory, with 
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PLAN AND CROSS SECTION OF GANGES CANAL, HURDWAR TO ROORKEE 

such convenient slopes for the construction of canals, 
and at the same time such an abundant water supply. 
In general there is great similarity between the climate 
and topography of the great northern plains of India 
and portions of our arid West, especially the eastern 
slope of the Rocky Mountains and the great California 
valley. Central India and the Deccan have many 
features in common with the central arid Territories, 
particularly portions of northern Arizona and southern 
Utah. The climate is as similar to that of our central 
Territories as is the topography." 

" The conditions under which Americans must under- 
take irrigation enterprises are not so different from 
those exising in India and southern Europe as would 
at first appear. Any works we may construct must de- 
pend for their utilization and revenue on immigration, 
as they will be largely undertaken in a sparsely in- 
habited country. A few of the great canals of the 



Northwest Provinces and the Punjab were undertaken 
in districts that were sparsely inhabited. These canals 
are among those of India that have paid the largest 
interest on the original outlay. Within ten years from 
their construction the country was fully populated, 
although the immigration was often from remote por- 
tions of India." In 1888 the area of British territory in 
India was 1,064,730 square miles and the population 
269,477,728. The area culti- 
vated was 144,000,000 acres, 
of which 25,000,000 acres were 
irrigated lands. 

"The irrigation works of 
India are divided by the en- 
gineer into two great classes, 
(1) gravity irrigation and (2) 
lift irrigation. The former in- 
cludes four great beads, name- 
ly, perennial canals, inter- 
mittent canals, periodical 
canals and inundation canals. 
The water supply for these 
may be supplemented by 
storage works. This will be 
treated as a third class. Per- 
ennial canals are taken from 
the rivers the discbarge of 
which at all times suflSces for 
the irrigation of the lands 
without the aid of storage. 
Intermittent canals are taken 
from intermittent streams, the 
water of which must be stored - 
in order to furnish a constant 
supply. Periodical canals are 
taken from streams having an 
available supply during the 
rainy season only, and are 
used altogether in the culti- 
vation of the summer crop. 
Inundation canals are taken 
from rivers having a constant 
discharge of some magnitude, 
but are fed by those rivers 
only when in flood. Lift irrigation is chiefly illustrated 
by wells. Of these there is little to say, although the 
area irrigated by them is considerable. They are used 
in a country where labor is cheap, and are valuable 
adjuncts of irrigation, catching the seepage water from 
the canals and irrigated fields which otherwise would 
be wasted. Owing to the cost of labor, it is doubtful if 
they will ever be used to any extent in America." 

"Men, women, and children are engaged alike in 
the construction of all works. As common laborers 
women and children receive about 4 cents per day, 
and men from 8 to 10 cents. Skilled masons and 
machinists receive from 18 to 22 cents per day, and car- 
penters and blacksmiths nearly the same." 

"There are 34 major works designed to irrigate, 
when fully completed and irrigation has been fully de- 
veloped, something more than 10,000,000 acres. Of 
5,520 miles of main and branch canals, no less than 




THE GANGES IRRIGATING CANAL INOIA-THE GOPALPUR BIFURCATION. 



© 1893 SCIENTIFIC AMERICAN, INC 



9P 



Sfatntiiit ^mttxtm. 



[August 5, 1893. 



2,250 miles are navigable. In addition to the 6,520 
miles of main canals constructed in these 34 systems, 
there are 17,135 miles of principal distributaries." 

" The g^ross value of the entire area irrigated in 1888 
by all the four classes of irrigation works administered 
by the government reached the sum of 1155,000,000." 

Additional works to the value of nearly as much 
more are projected and in progress. 

THE GANGES CANAL. 

" This canal is the largest in existence. As at present 
constructed its head works are situated near the city 
of Hurdwar, about 20 miles above the railway town of 
Roorkee. At this point the Ganges issues suddenly 
from between the foothills of the Himalayas on to 
the broad level plains. In the first 20 miles of its 
course (see plan) the canal encounters a considerable 
amount of sub-Himalaya drainage, and the works for 
the passage of this drainage and for the reduction of 
the slope of the canal by means of falls are important. 
The slope of the river bed in this section is from 8 to 10 
feet per niila" 

" A short distance above Hurdwar a branch of the 
Ganges about 300 feet in width separates from the 
main river and hugging the Hurdwar shore rejoins the 
stream a half mile below Hurdwar. The discharge of 
the main river at this point in the dry season is about 
8,000 second-feet, a majority of which is diverted by 
training works and temporary bowlder dams into the 
Hiydwar channeL This has been deepened and given 
a uniform slope of 8^ feet per mile to the canal 
head. At Myapur the canal is taken from the Hard- 
war channel, the water being diverted into it by me^itis 
of a weir and sluices across the channel and a masonry 
regulator at the head of the canal. To the sixth mile 
the canal crosses several minor drainages, which are 
admitted by means of Uttle inlets. At the sixth mile 
it is crossed by the Ranipur torrent, passed over it by 
means of a masonry superpassage about 195 feet in 
breadth. In the tenth mile the Puthri torrent, having 
a catchment basin of about 80 square miles, or twice 
that of the Ranipur, is carried across the canal by a 
similar superpassage 296 feet in breadth. Th* sudden 
flood discharges in these torrents are of great violence, 
the Puthri torrent discharging as much as 15,000 
second-feet and having a velocity of about 15 feet per 
second. 

"In the thirteenth mile the canal encounters the 
Rutmoo torrent, with a slope of 8 feet per mile and a 
catchment basin half as large again as that of the 
Puthri. This torrent is admitted into the canal at its 
own leveL In the side of the eanal opfKwite to thb lii^ 
let is an open masonry outlet dtuu or set of escape 
sluices. In the canaJ just below this level crossing is a 
regulating bridge by which the discbarge of the canal 
can be readily controlled; thus in time of flood, by 
opening the sluices in the outlet dam and adjusting 
those in the regulator so as to admit into the canal the 
volume of water required, the remainder is discharged 
through the scouring sluices, whence it continues in its 
coarse down the Ranipur torrent. 

" In the nineteenth mile, near Roorkee, the canal 
crosses the Solani River and Valley on an enormous 
masonry aqueduct. The Solani River in times of 
highest flood has a discharge of 35,000 second-feet and 
the fall of its bed is about 5 feet per mile. The total 
length of the aqueduct is 920 feet. The banks of the 
canal on the upstream side are reveted by means of 
masonry steps for a distance of 10,713 feet, and on the 
downstream side for a distance of 2,732 feet For 1?^ 
miles the bed of the canal is raised on a high embank- 
ment previously to its reaching the aqueduct, and for 
a distance of half a mile below it is on a similar em- 
bankment. The greatest height of the canal bed 
above the country is 24 feet. The aqueduct proper 
eomists of fifteen arches of 50 feet span each. In ad- 
diffon to these great works there are in the first 20 
miles of .the canal five masonry works for damming 
minor streams and a number of masonry falls. 

" Beyond Roorkee the main canal follows the high 
divide between the Ganges and the west KaU Nadi and 
continues in general to follow the divide between the 
Ganges and the Jumna to Gopalpur, a short distance 
below Aligarh, where the main canal bifurcates (see 
engraving), forming the Cawnpur and Etawah 
branches. The former branch tails into the Ganges at 
Cawnpur and is 170 miles in length. The Etawah 
branch is also 170 miles long and tails into the river 
Jumna near Humerpur. The Vanupshahr branch 
leaves the main line at the fiftieth mile and flows past 
the towns of Vanupshahr and Shahjahanpur. It 
formerly terminated at mile 82}4, emptying into the 
Ganges River, but it is now continued to a point near 
Kesganj, where it tails into the Lower Ganges Canal. 
The first main distributaries are taken from both sides 
of the canal a short distance below Roorkee. The na- 
tnre of the country offers abundant facilities for 
escapes from the canals. Five are eonstmcted on the 
main Une, four on the Cawnpur branch, and three on 
the Etawah branch, besides muneroos small escapes 
to the distributaries. " 

Tjoymn gangbs canal. 
"The Lower Ganges Canal was uudertakea as a 



means of relief or improvement of the Ganges Canal. 
It irrigates a part of the Ganges- Jumna interfluve 
that was originally intended should be commanded 
by the Ganges Canal proper. The work comprises a 
masonry diversion weir at Narora, about three miles 
below the railway crossing at Rajghat. It reUeves 
the Ganges Canal of 128 mUes of the Cawnpur branch 
and 130 miles of the Etawah branch. It is now con- 
sidered as a work separate from the Ganges Canal. 

" The weir is a substantial one, resting on masonry 
wells, usually 20 feet deep ; the front and rear curtain 
walls rest on smaller wells. The weir is 8,800 feet long 
and is 10 by 10 feet in cross section, having a verti- 
esul overfall to a paved floor. It is constructed chiefly 
of brick. The weir scouring sluices opposite the 
canal head are 42, each 73^ feet wide. The regulator 
at the canal head is constructed of masonry and has 
thirty openings each 7 feet wide. The weir crest is 7^ 
feet above the sill of the canal, and this can be raised 
to 10 feet by means of shutters. For the first 2Q, 
miles of main canal the bed is 216 feet wide; the full 
supply depth is 10 feet and the slope one-tenth of a 
foot in 1,000. 

"In the first portion of its line the canal is compelled 
to follow the low river bottom for some distance be- 
fore its grade enables it to surmount the banks and 
reach the summit of the interfluve. In this low 
reach the canal is threatened constantly by the en- 
croachments of the river, and extensive river training 
works are necessary to preserve its integrity. These 
extend for a distance of 4 miles above the canal head 
and 15 miles below, and consist chiefly of long earthen 
groynes or embankments, sometimes 2}4 miles in 
length, projecting into the stream at right angles to 
its course and protected at the end by loose rock 
noses. The total length of the main canals is 564 
miles. There are 2,021 miles of distributaries and the 
total length, including escapes and drainage cuts, 
amounts to 2,992 miles." 



Eleetriclty^ and tbe Art of IVar. 

This was the title of an able article in a recent num- 
ber of the Journal of the U. iS. Artillery, and in 
the last number, January, the comments and remarks 
of various officers upon the subject are given. Among 
them is the following by Second Lieutenant George O. 
Squier, Third ArtUlery, who says : 

Some recent experiments abroad by Captain Charol- 
lois on the use of a field telephone outflt for military 
operations indicate that it has great possibilities as 
a means of commuuteation in the field. Capt^aia 
Charollois uses a bi-metaUic wire, with steel core sur- 
rounded by copper. Thus it is not easily oxidized, and 
has great strength for a given cross section. This wire 
is unwound naked upon the surface of the ground, the 
earth return being completed through the operator 
himself, or his horse in case he is mounted. The small 
magnetic receivers can be used as the wire is being paid 
out on the ground, and this constant communication 
is kept with the starting point as the line progresses. 
By the use of such small wire the entire material for a 
line of one'inile weighs less than five and a half pounds. 
Each reel carries 10,000 feet of wire, and is conveniently 
and compactly strapped to the soldier as a part of his 
equipment. On account of the extremely minute cur- 
rents required in telephony, the only limit to the small- 
ness of the wire, and its consequent weight for a given 
length, is the fear of breaking while it is being laid. 
Cavalrymen, or infantry on bicycles, could establish a 
line with great rapidity. In some recent experiments 
in the field, a 14 mile line was completed in five hours 
and taken up in one hour; and the passage of a division 
of cavalry over the wire did not interrupt the commu- 
nication of a dispatch that was being sent at the same 
moment. No batteries are required; no poles of any 
kind; no heavy, cumbersome wire to be strung, and 
any one can operate. 

In view of the above, and that we are now talking 
between New York and Milwaukee, there is but little 
doubt that the telephone is the instrument both for 
the field and for permanent Unes. 

The writing telegraph, when perfected, wiU undoubt- 
edly have its important role, as by its use maps, plans 
of battles and fortifications, and drawings of all kinds 
can be reproduced with accuracy at any distance. 

Passing to the use of railroads in the mobilization 
and supply of armies, those familiar with recent street 
railway progress believe that the steam locomotive 
must give way to the electric motor for passenger ser- 
vice, and also that with this change a speed of one 
hundred miles an hour will be the rule and not the ex- 
ception. An electric line is now «nder construotion 
betwebn Chicago and St. Louis, which is to make the 
trip in three hours. 

The suggestions of Lieutenant Parkhurst as to the 
applications of electricity to the modern sea coast forti- 
fication are excellent, and inst«ad of being, as some 
may think, the predictions of an enthusiast, they are 
not as progressive as the oresent state pf electrical sci- 
ence warrants. 

In regard to the seeority of the main power plant 
against the long-range fire of the enemy's guns, it is re- 
nuBked that tiiere seems to b« no Umit as y«t to the 



distance which electrical power can be economically 
transmitted. We have recently before us the Lauffen- 
Frankfort line in Europe, where 300 horse power was 
transmitted 112mUes at a tension from 16,000 to 30,000 
volts, at an efficiency of 74 per cent. As soon as we 
obtain a perfectly satisfactory alternating current mo- 
tor, I see no reason why electrical power cannot be 
transmitted and converted into useful work at dis- 
tances much greater than the above. 

Electricity threatens to revolutionize our whole heavy 
artillery organization. With an enormous engine of 
war, weighing many tons, costing thousands of dollars, 
which can, however, by the application of results 
already accomplished in the industrial world, be low- 
ered, raised, aimed, and fired by the movement of sim- 
ple levers in the hands of a gunner — does not this 
point to fewer men and more skilled men in our or- 
ganization ? 

The dozen men in a detachment required for the 
doomed " heave and embar " system must be replaced 
by not more than half that number of carefully trained 
cannoneers. Each round fired from our new 12 inch 
rifies will cost $317, tbe gun itself costs $52,365, and 
these amounts in conjunction with the cost of the car- 
riage, and the limited life of the weapon, compel us 
to adopt that means of control which insures the most 
rapid, accurate, and reliable service. 

Granting that the modem fortification will be 
equipped with an elaborate electrical plant, ought we 
to rely upon civilian electrical engineers to design, 
install, and care for the same ? This brings up a sub- 
ject qf policy of which I have been firmly convicted 
for the last five years, and which is strengthened more 
and more as time goes on. Electrical science - has 
reached the theoretical stage— that, given the set 
of conditions which the motor is to fulfill, and which in 
sea coast matters the artillerist alone fully understands, 
the design of the machine to do this particular work 
can be made with accuracy, e. g., speed under varia- 
tion of load, field windings for perfect control, and the 
size of every minute part can be calculated in the office, 
and when assembled in the workshop it will do the 
work required near perfection. 

We have only to look at our new navy for a practical 
illustration of the way things are drifting in this re- 
gard. Every modem cruiser now has its officer in 
charge of all electrical matters on shipboard, and the 
generators and motors already in use are specially de- 
signed for conditions afloat. In Uke manner each 
group of guns ashore, with its electric lighting system, 
search Ught system, range finding system, generators, 
and motors, will of necessity be under the supervision 
of an electrical engineer directly responsible to the 
senior artillery officer in command. If present con- 
ditions point to anything, they seem to me to point to 
the necessity of the following : 

The War Department should speedily educate a Um- 
ited number of officers as electrical engineers at our 
best institutions of learning. The word "speedily" is 
used because one cannot become an electrical engineer 
in six months, nor yet in one year, and he certainly 
cannot be created at pleasure by a general order from 
the War Department. 

I am aware that objection would be made by some to 
such details; the applicant is supposed to desire to 
shirk his legitimate battery duties, and what not ; but 
such reasons seem to me on too low a plane to merit 
serious consideration. The weeding process of requir- 
ing periodioal reports of the work accomplished, and 
the efficiency reports already in vogue, would insure 
the details being given to those who would make the 
most of them for the department. 

Thanks to the foresight of the General Commanding 
the Army, officers of artillery have recently been sent 
to our principal arsenals to co-operate with the Ord- 
nance in the manufacture and testing of our modem 
guns. With half a dozen expert electrical engineers at 
Sandy Hook, and the sea coast gun carriage factory at 
the Watertown arsenal, co-operating and in perfect 
harmony with the ordnance experts already at these 
places, to design, test, and work out step by step the 
details of the plan, I doubt not that rapid progress 
would be made toward the selection of type carriages 
for our new guns and mortars, and we no longer would 
be threatened with the condition of possessing fin- 
ished weapons with no carriages on which to mount 
them. 



Inventor Harvey's Royalties. 

Many who have speculated on the immense fortune 
which Mr. Harvey wiU realize from his process of 
treating armor plate will be surprised to learn that 
his profits from the United States government will be 
only about $100,000. The amount of royalty which 
Harvey receives for the right to decarbonize armor 
plates by his method of treatment is fixed at a half- 
cent a pound. Nineteen thousand tons of armor 
have been contracted for and less than half will be 
Harveyized. It is the intention of the Navy Depart- 
ment to increase the order for Harveyized armor plate 
as much as possible ; this is the.natural result of the 
remarkably successful Mais recently held at Indian 
Head. 
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TEE FUSIFICATION OF DBINEINO WATEB BT 
MEANS OF ELECTBICITY. 
The reappearance of that dreaded scourge, cholera, 
in Europe, and the chance that it may be transmitted 
to this country, has naturally led our medical authori- 
ties to exert themselves to the utmost to render sani- 
tary conditions as perfect as possible. It is generally 
recognized that cholera is due to a germ which finds its 
way into the stomach and intestines, being usually 
conveyed through the medium of the drinking water 
supplied in cities. It was, indeed, established beyond 
doubt that the terrible plague of Hamburg last year 
was due to the pollution of the river Elbe, Hamburg's 
old source of water supply. While it is true that the 
water can be sterilized and made safe for drinking by 
boiling, the fact remains that the process, simple as it 
is, is applied in but a small minority of cases. This is 
well recognized among sanitary authorities, with the 
result that the conclusion has been reached that true 
relief must be looked for in the purification of the 
water supplied before it reaches the consumers. 

It has been noted that the pollution of drinking 
water for city purposes is most frequently due to sew- 
age, which is either led directly to the waters serving 
as a source ef supply or finds its way into such sources 
by percolation through the earth. Ii} either case, un- 
less measures be taken to destroy the disease germs or 
other compounds, usually of a nitrogenous nature, the 
result is inevitably a large increase in zymotic diseases. 
The purification of sewage has, therefore, attracted the 
attention of sani- 
tarians for some 
time past ; but up 
to the present lit- 
tle, if anything, 
has been done 
looking toward a 
satisfactory solu- 
tion of the prob- 
lem. 

At the same 
time, the methods 
adopted for the 
purification of the 
water supply have 
been not less num- 
erous, and several 
have been tried in 
actual practice, 
among them aera- 
tion. It is doubt- 
ful, however, 
whether the re- 
sults thus far ob- 
tained justify the 
expectations with 
which they were 
hailed, so that 
there stiU remains 
a wide field open 
for improvement. 
It was a con- 
dition of affairs 
similar to that 
outlined above 
which for some 
time has caused 
much uneasiness 
to the inhabitants 
of New ¥ork City, 
and the local med- 
i c a 1 authorities, 
at the head of 

whom is Dr. Cyrus Edson, have been unceasing in 
their efforts to devise means for improving the con- 
dition of the water supply of New York City. One 
of its chief sources of pollution was found to be the 
sewage outlet at the village of Brewsters, a little town 
situated some twenty miles from New York. At this 
place the sewage drained into a stretch of marsh situ- 
ated at an elevation, and so located that the percolation 
reached one of the streams forming the water supply 
for New York City. These marshes had in themselves 
. already grown to be a nuisance and a menace to the 
health of the inhabitants of the town, and hence the 
local authorities were also greatly interested in any 
means which would aflford them relief. On looking up 
various methods with this end in view. Dr. Edson de- 
cided that the simplest way out of the difiBculty was 
the thorough purification and rendering harmless of 
the Brewsters sewage ; but the difficulty of effecting a 
thorough purification with the means ordinarily em- 
ployed for that purpose, involving the use of expensive 
chemicals containing hypochlorites and chlorides, led 
him to the adoption of a method proposed by Mr. 
Albert E. Woolf , of this city. 

Mr. Woolf, whose work in storage batteries has 
already been mentioned in these columns, has recently 
developed a method of obtaining a cheap disinfectant 
by electrolyzing sea water. 

The principal solids held in solution in sea water in 
the Atlantic Ocean are the following, the figures de- 
noting parts in 100 : 



Chloride of BOdlnm 2-7568 

Bromide of sodlom 0-03a6 

Solpliate of potasBiom O'lTlS 

" "lime 0-2048 

" " magneaia O-0614 

Chloride of magnesia 0-^60 

Total 3-5519 

By passing a current through the sea water the 
chlorides, bromides, etc., are converted into hypo- 
chlorites, hypobromides, etc., and other compounds 
of a more or less complex nature are formed. When a 
solution of hypochlorite of sodium is brought into con- 
tact with organic matter, a decomposition at once 
takes place. While it is impossible to state just what 
the reaction would be, it is probably as follows : Part 
of the chlorine in the hypochlorite replaces a part or 
the whole of the hydrogen in the organic substance. 
Another portion unites with the liberated hydrogen, 
and, as in bleaching, ozone is produced, which, in its 
turn, acts on the organic matter. In other words, the 
organic material, be it organized, as in the lower forms 
of vegetable life (viz., bacteria, etc.), or non-organized, 
as in the solid or suspended matter of sewage, is decom- 
posed, and if suflicient hypochlorites be present, the 
organic matter is permanently disinfected. 

In the preparation of the Woolf disinfecting material 
it is, of course, essential to employ electrodes which are 
not decomposed by the electrolyzing action, and for 
that purpose Mr. Woolf employs a positive electrode 
consisting of copper coated with platinum ; while as a 
negative he employs carbon. 




THE WOOLF ELECTRICAL APPARATUS FOR THE PURIFICATION OF WATER. 

As already remarked, the plant for the production 
of the new disinfectant has been established at the 
town of Brewsters, and our engraving shows the in- 
terior arrangement. It consists of a steam plant ope- 
rating a Zucker & Leavitt dynamo, which is capable of 
furnishing 700 amperes at a potential of 5 volts. The 
engine has a capacity of 15 horse power. Close beside 
the dynamo is an electrolyzing tank, which has a ca- 
pacity of 1,000 gallons and which is fed from a 3,000 
gallon storage tank beside it, and elevated above it so 
that the solution flows to the electrolyzing tank by 
gravity. 

The electrodes which rest on the bottom of the tank 
are composed of three platinum plates of the nature 
described above, and four of carbon, the positive and 
negative plates alternating. The carbon plates pre- 
sent a surface of 12 by 12 inches and are 1 inch thick. 
The arrangement, as will be seen, is such that the pro- 
cess is a continuous one. The flow of the solution is so 
timed that the salt water is eleetrolyzed to a proper 
degree, and then overflows directly into a pipe leading 
into the sewer. 

This plant of 15 horse power capacity is far in excess 
of that required to disinfect thoroughly the entire sew- 
age of the town of Brewsters, but was designedly 
arranged so that it would eventually be able to take 
care of an increase of population amounting to 30,000. 

The effect of the electrolytic disinfectant on the sew- 
age outlet at Brewsters is of a most marked character. 
The offensive odors arisiikg from the marshes no longer 



exist, and the sewage shows a marked diminution in 
the nitrites present. It is also noticed that the green 
algse and other organic matter upon the surface of the 
marshes, and which had usually collected on the re- 
taining walls, has become bleached. 

As showing the value of this electrical disinfectant 
produced by the aid of electrolysis, it is interesting to 
note some recent reports made by the ofiBcers of the 
Health Department of New York City. Dr. Cyrus 
Edson, chief of the medical staff of the Board of Health, 
states that in a series of experiments on anthrax spores 
and staphylococcus pyogenous aureus, in all cases save 
the exposure of anthrax for one minute to a 10 per cent 
solution, the liquid exercises a marked inhibiting effect 
on the growth of the micro-organisms employed. It 
has also been shown that the solution is an effective 
agent for the destruction of cholera spirillum. Expe- 
riments made show that no cholera colonies are de- 
veloped after an exposure of 30 seconds to the disinfect- 
ing agent. Tests of the Woolf disinfectant show that 
it equals in strength a 1 per cent solution of chloride of 
lime. In the latter there are 175 grains of available 
chlorine to the gallon, while in the Woolf disinfectant 
186 grains were found to be available. 

In the matter of cost, however, the great value of 
the Woolf disinfectant will be apparent when it is con- 
sidered that a 1 per cent solution of chloride of lime 
costs about 1'4 cents per gallon with lime at 6 cents per 
pound. The estimated cost of the eleetrolyzed sea 
water, however, is only 10 cents per 1,000 gallsns. 

Reckoning on this 
basis, therefore, 
Dr. Edson shows 
that its price per 
gallon may be O'Ol 
cent ; in other 
words, 140 gallons 
of eleetrolyzed sea 
water will cost 
only as much as 1 
gallon of a 1 per 
cent solution of 
chloride of lime. 
Comparing the 
cost with that 
of bi-chloride of 
mercury, the dis- 
proportion is in 
the ratio of 100 to 
1 in favor of the 
Woolf disinfec- 
tant ; while a 5 
per cent solution 
of carbolic acid 
costs from two to 
three hundred 
times as much. 
Besides this, the 
two latter are ex- 
tremely danger- 
ous when handled 
by inexperienced 
persons. From 
this standpoint, 
eleetrolyzed sea 
water is harmless; 
indeed, we have 
seen the inventor 
drink it as one 
would spring 
water, without 
any apparent ill 
effects. Tho ex- 
periments made thus far have been so successful that 
Dr. Edson has recommended that steps be taken to 
locate a disinfecting plant in New York City, an^no 
doubt the plan will soon be carried out. — The Electri- 
cal Engineer. 

^ < t > » — 

The Nen- Regulation Bnllet. 

The Prankford arsenal is now making ammunition 
for the new " United States magazine rifle," caliber 
80, with a 230-grain bullet, the weight of the bullet 
used at present being 600 grains. The rifle is a modi- 
fled Krag-Jorgensen rifle, with which the troops of 
Denmark are armed. 

Experiments made at the Frankford arsenal demon- 
strate that a nickel-steel covered, unlubrieaAed cart- 
ridge of the new type is better than the old copper 
case with lubricated bullet. The velocity of the new 
220-grain bullet of 30-caliber is 2,000 feet per second, 
while the velocity of a 45-caliber, BOO grain bullet is 
only 1,300 feet. The penetration is remarkable. A 
small caliber bullet of the new type flred at oak tim- 
bers placed lengthwise, penetrates 30 inches at 30 
yards range, while the present bullet will only pene- 
trate 4 to 5 inches at the same range. The accuracy 
of fire with the new ballet is very remarkable. The 
new bullet is called a humanitarian bullet, for the 
reason that there is every ekanoe of the bullet passing 
directly through a bone wiflfeout shattering it. It is 
possible that our army may now have the best bullet, 
as our navy has the best armor plate !& the world. 
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BEGENTLY PATENTED INTENTIONS. 
Engineering. 

Boiler Feeder.— Augusto S. y Bar- 
con, Conuma, Spain. A float in a regulator connected 
by a pipe with the boiler at the normal water level ac- 
tnatee a valve to interrupt the connection between the 
regulator and the boiler, a filling receptacle famishing 
the feed water being connected with the boiler and the 
regulator, while valves in the connecting pipes are adapted 
to be automatically closed by the reduction of pressure 
in the filling receptacle and in the regulator when the 
admission of steam to the latter ceases. The whole ap- 
paratus is of simple and dur^le constnicUon, and is ar- 
ranged to measure and regulate the quantity of water to 
be made into steam. 

Furnace Tap.— Edward P. Mathew- 

son, Pueblo, Col. This invention provides an improve- 
ment on a former patented invention of the same in- 
ventor, the improved tap being readily applicable to any 
furnace now in use, and being so arranged as to prevent 
any undue chilling of the matte. The tap has a casing 
in communication at its rear open end with the interior 
of the furnace, the front of the casing having an inward 
extension containing the matte hole, which is arranged 
below the bottom edge of the water-cooled bosh, a clean- 
ing hole being also located above the extension at the 
front, and one side of the casing being formed with a 
•slag hole. 

Stuffing Box.— GreorgeH. Hitchcock, 

Danville, III. The steam pressure is, according to this 
invention, made to Insure a steam-tight joint between an 
adjustable staffing box and the cylinder head. The pis- 
ton rod aperture is of greater diameter than the rod, and 
has a counterbore in the base of which are held two ez- 
poufiible rings of greater internal diameter than the 
piston rod, and having beveled eng^ng surfaces, the 
lower edge of the outer ring being exposed to the 
steam within the chamber formed by the rings, while 
the stuffing box is secured to the cyli der head with its 
lower end closing the upper end of the steam space 
formed l»y the rings. 

Cbntbr Seal of Gas Purifier.- 

John Heame, Boston, Maes. This invention provides a 
simple and easily operated seal which may be made of a 
capacity to connect with any necessary number of purifi- 
ers. It has a gas inlet and outlet arranged in such a 
manner that the gas may flow nnobstructedly through 
the seal, and has a number of supplemental and easily 
operated valves by which the gas may be directed to 
any degired number of pnriflers, or may be cut off from 
one or all of them without interfering with its flow 
throng the seal, enabling the operation of purifying to 
be carried on tiirough some of the purifiers when the 
others may be out of repair or unfit for use. 



lifted from the ground without interfering with the 
planting or distributing mechanlflm, which is driven 
from the main supporting wheel. The hopper and feed 
wheel are especially adapted for planting cotton or 
like seed and for distributing fertilizer, with a continu- 
ous delivery, and the seed box and driving mechanism 
are spring supported. Different styles of hopper may be 
quickly and easily connected with or detached from the 
spring carriage. The machine is inexpensive to manu- 
facture and is designed to work well on ground of any 
character. 

Wbbdbr and Cultivator. — Charles 

C. Piatt, Waverly, Kansas. A machine especially 
adapted for working listed com has been designed by 
this inventor, the runners of which are readily adjust- 
able toward and from one another, while the cultivators 
are independently adjustable vertically and laterally, the 
frame carrying the cultivators being also readily raised 
and lowered. The weeders consist of two blades at each 
side of the machine, one blade shorter than the other, 
all being rearwardly inclined, but the longer one having 
a downward and the shorter an upward inclination, to 
cut the weeds from the tops and the sides of the ridges. 
One set of cultivators is' designed to operate upon the 
ridges while another set loosens the ground at each side 
of the row of com and within the space between the 
runners, the plants being protected by shields. 

Thrashing Machinb Device. — 

George W.Rucker, Belle Plaine, Iowa. This is a light 
and simple feeder attachment which can be folded over 
upon the thrasher when not in use without removing a 
belt. A conveyer is located beneath the delivery end of 
a series of carrying belts, a knife-canying drum revolv- 
ing above, while a series of stationary knives is located 
in the path of revolution of the dram, there being strip- 
ping or cleaning devices for the belts and knives. The 
feeder is designed to deliver any kind of grain fed to it, 
and cut both the bundles and the grain, the latter being 
passed to the thrasher without loss. 

Animal Shears. — Charles and Harry 

Burgon, Sheffield, England. This invention relates to 
improvements in sheep-shearing machines formerly pat- 
ented by the same inventors, and provides a more effi- 
cient and durable anti-friction bearing as a substitute for 
the ball bearings heretofore used about the main pivotal 
axis of the cutter-driving lever, providing also means for 
adjusting the pressure of the top cutters upon the comb, 
applied to act directiy upon the cutter-driving lever 
through the medium of the anti-friction bearing. 



Electrical. 

Armature. — Joseph J. Smith and 

George W. Flndlater, Jamaica, N. T. A central ring has 
radially extending arms carrying circumferential bands, 
one of the bands having an end flange, while a series of 
removable bobbins is held between the arms and withhi 
fhe band, the bobbins having their feet dovetailed into 
the ring. Revoluble washers are pivoted on the ring to 
overlap the feet of the bobbins, the washers having one 
flat edge and being secured by a fastening device. A 
cheap and simple form of annature is thus formed, the 
bobbins being eaaily removable and each carrying a coil, 
the sev»^ coils being readily connected and disconnect- 
ed, BO that in case one is burned out it may be easily r*- 
moved and another inserted in its place. 



Railway Appliances. 

Switch Manipulating Device.— 

Daniel L. Boland, New York City. This device is es- 
pecially adapted for use upon street car tracks, and is to 
be operated from the car before it reaches the switch, 
bsiag also capable of manipulation by a rapidly moving 
train some distance from the switch. Levers located be- 
nuatb the car are adapted to depress hinged platforms 
between the tracks, each platform being connected by a 
link with a lever attached to a shaft connected with a 
switch lever, by means of which the switch may be tiao wn 
in eith^ direction in advance of the car. 



tween which are f em-like flgures formed in scrolls, the 
body portion of the metal swelling outward slighUy be- 
tween the borders. 

Watch Charm.— Andrew Mulcay, For- 
syth, Ga. This charm is in the form of a star, on one 
side of which is a central figure representing the West- 
ern Hemisphere on a disk simulating the globe, while on 
the other side is a representation of the head of Colum- 
bus. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, titie of invention, and date 
of this paper. 



neebanical. 

W R E N c H.— Frederick S. Seymour, 

Lake Geneva, Wis. This wrench comprises two jaws 
having a hinged connection, one jaw overlapping the 
other and one overlapping end having a cylindrical sur- 
face, a cam pivoted upon one jaw engaging the overlap- 
ping cylindrical surface of the other jaw, a handle being 
connected with the cam. The two jaws are approximately 
L«haped, the cam engaging the rear member of the 
movable jaw to swing it on its pivot, so that the wrench 
may be quickly applied to a nut of any size. 

Nut Lock. — Robert Holmes, Canon 

City, Col. Two sleeve nuts of equal diameter and exter- 
nally threaded left handed have internal right hand 
threads to engage the same bolt head, there being a 
squared reduction on each end of the nuts to fltthe same 
socket wrench, while two similar jam nuts, hexagonal 
externally, are internally threaded to flt on the sleeve nut 
tiireads, and ratchet teeth in a ctmtinaous circle are 
fonned on an end face of each jam nut. The improve- 
ment is applicable to lock nuts on all kinds of ma- 
chinery, and may be easily adjusted to lock or release the 
nat 

Printing PRESS.^OIiver S. Bowman, 

Salt Lake City, Utah Ter. TWb is a job press designed 
to give a direct and even impression without hinge mo- 
tion, and provided with a simple and effective inking 
device, and a quick and reliable means of feeding. Means 
ire also provided to facilitate "making ready" in a short 
time, and the printed sheets are delivered by grippal 
upcm a table at the rear of the press. 



miscellaneons. 

XfADDER. — John.Splann, Athens, Pa. 

This ladder may be convenientiy used as an extension 
ladder, a step ladder or a horse to support a sta^ng, 
being quickly convertible from one kind of ladder to 
another, and being cheap, strong and dnrable. It com- 
prises two sections, the upi>er section sliding between 
the side rails of the lower section, and each section carry- 
ing a windlass, the cable connecting which is passed over 
guide pulleys on the lower and upper portions of the 
lower and upper ladders, and the upp^ section being 
raised by winding the cable upon the windlass . 

Fencb. — John S. Hamilton, Marys- 

ville, Ohio. This is virtaally a metal fence in which 
each post is anchored by a base block below the surface 
of the ground. Each p(wt ^formed of a strip of metal 
bent into strap form, making a pocket at the bottom to 
receive the base block, the parallel uprights of the posts 
being stiffened by spacing pieces and tension arms for 
the stretchers. The tension arms have notches to en- 
gage the loops of wire Btretct^ers. 

Holder for Bouquets, etc. —Her- 
man C. Wiedemnann, Philadelphia, Fa. This holder 
comprises a dasp having a body with an opening on one 
side, integral arms extending from the sides of the open- 
ing, and an adjustable fastening device to affix the posi- 
tion of the arms and fasten the dasp to a support, a 
second pair of arms forming an open loop to receive and 
support an article. The holder is adapted to support 
bouquets, flag sticks, parasols and other light articles, 
and may be easily attached to the frame or handle bar of 
a bicycle or other support. 

Napkin RiNa.— Ernest Drevet, New 

Tcffk City. Two curved bands overlapped at their ends, 
which are connected by pivots, carry ia clasp' pivoted 
to (Hie of the bands. The ring may be made up in 
many pretty designs, and may be opened wide or only 
partially opened to receive the napkin. It is also adapted 
to serve as a hook to suspend the napkin :^om the collar 
to protect the bosom. 

• Arm Rest. — Charles S. Rodgers and 

Charles E. Schudy, Manitou, Col. This rest has on one 
of its faces a clamping plate, between which and the 
body of the rest the body of a book may be inserted and 
held, the clamp being pivoted so that it may be turned 
longitudinally or transversely on the rest. The rest may 
be held in firm position even when used in connection 
with the last or first leaf of a book. 

Hamb Tue.— John C. Anderson, New 

Windsor, Dl., (deceased, Arthur R. Anderson, adminis- 
trator.) This tug is formed of a single looped piece, the 
rear end of one side made in prongs, the other arm ex- 
tending between the prongs to their rear ends, while the 
ends of the prongs have eyes to receive the pintie or pin. 
The device is light and cheap, makes the joint in the 
right place for easy action and has very litUe friction on 
the staple with which it connects. 

Roach Trap.— Charles F. Kuntz, St. 

Louis, Mo. This trap comprises a casing having inclined 
passageways opening at its sides and near the bottom, 
the ways leading to an opening in the top of the trap, a 
stand and bMt box being arranged beneath the opening, 
while inclined flanges within the trap project downward, 
there being a lid in the bottom of the trap. The trap is 
cheap and eadly deaned, and when a roach or other bug 
la in it he cazmot got out. 



Affrlcnltural. 

Seed Planter and Fertilizer Dis- 

TBiBDTBB.^Charles R. Beid, Heidelberg, Miss. This Is 
a machine in^rtiicli tbe plow may.be wholly or partly 



Designs. 

Hardware Ornamentation. — Leo- 
pold Eahn, New York City. This Is a band-like metal 
<^>en-worlc dedfo, with pataUel Inid-Uto boxden be- 



NEW BOOKS Am) FITBLICATIONS. 

Photography Annual for 1893. Edited 
by Henry Sturmey. 448 illustrations, 
numerous full page plates, tables. 
1893. London ; Iliffe & Son. 8vo. 
Pp. cxc, 790. Price |1. 
This annual gives a clear view of the actual progress of 
the science forthe year. The editorial portion of the 
work is valuable, Inany of the latest discoveries in rela- 
tion to developers, etc., being given. For a number of 
years this annual has illustrated and described the novel- 
ties brought out by the photographic houses both at 
home and abroad. The plates this year are very fine. 

The Great Barrier Reef of Aus- 
tralia. Itsproducts and potentiali 
ties. By W. Saville-Kent. Lon- 
don : W. H. Allen & Co., Limited. 
Pp. xvii, 387. Price $33. 

This superb work is devoted to the life of the Austra- 
lian reef, its industries, processes of its formation, 
and similar topics. In the elegance of printing, in 
its profuse illustrations, and the high character of 
the same, it is almost unique. The monetary importance 
of the reef area is indicated by the fact that about 
$500,000 worth of raw material taken from the reef is 
annually e^>orted from Queensland. It is considered 
one of the wonders of the universe. The illustrations of 
the book are remarkable in effectiveness. They include 
48 photo-mezzotype plates, Ulustrating corals, scenery, 
pearls, mother-of-pearl shells, fishes found about the 
reef, etc., the whole including many subjects. A con- 
siderable portion is devoted to the Beche-de-Mer fisheries 
conducted for the Chinese market. Besides the above 
beautiful plates, 16 superbly executed chromo plates are 
givenshowing anemones, conds, and other examples of 
the reef life. The text is exceedingly interesting. It is 
not a dry description of the place by any means, but tells 
the whole story of the reef and reads i many places as 
interestingly and graphically as any book of travel A 
very full index is provided. It has been regretted that 
the work is absolutely undated, thus impairing its value 
as a reference in some cases which may arise regarding 
priority of description of similar points. The work pos- 
sesses the feature of interesting the l^man as well as 
the naturalist, api>ealing to the artistic and literary in- 
stinct as well as to the biological faculties. 

DiB DEFINIZIOIfEN UND FUNDAMENTAL- 

SATZE der Theorie des Gleichgewich- 
tes sch-wimmender Koerper. By 
Professor Victor Lutschaunig. 1893. 
Trieste : F. H. Schimpff. 66 pages, 
10 plates. 

This littie volume treats on the stability of fioating 
bodies and forms a critical review of the at present ac- 
cepted theory of the stability of marine vessels. 

PiBTRO Ghisleri. By F. Marion Craw- 
ford. 1893. New York and London : 
Macmillan & Co. Pp. 429. Price $1. 

A first-class psychological novel. The plot and the un- 
folding of chaisct^:8 are somewhat after the manner of 
Dr.Hammond. In each successive novel Crawford's power 
of portrayingthe subtUetles of character increases, and he 
now ranks with Bourget in his grasp of character and 
falls littie below Zola. The treatment of the poisoning 
episode is masterly and the whole novel shows that the 
fin de eiecU writers must bring to their aid the knowl- 
edge of both the doctor and the lawyer If they wish to 
hold their readers. 

Practical Desiguhng. A hand book 
on the preparation of working draw- 
ings. Edited by Gleeson White. 
Contributors : Alexander Millar, 
Arthur Silver, Wilton P. Rix, Owen 
Carter, R. LI. B. Rathbone, Selwyn 
Image, H. Orrinsmith, George C. 
Hainte. 1893. London and New 
York : George Bell & Sons. Pp. viii, 
337. Price $2. 50. No index. 
This very pretty work, well within the aspects of the 
present day, is really a collection of eleven monographs, 
on sach subjects as carpet designing, pottery, metal 
work, bookbinding, and wall papers, each monograph 
by a recognized authority. Profuse illustrations are 
given to elucidate the text. It certainly seems as if the 
subjects represented by eleven typical classes of design- 
ing cover the subject pretty thoroughly. The absence of 
an index Is to be regretted. 

Some Hints on Learning to Draw. 
By G. W. Caldwell Hutchinson, Art 
Master, Clifton College. 1893. Lon- 
don and New ' York ; Macmillan & 
Co. Pp. xii, 199. Price $3.35. 
It seems as though too much praise can hardly be 
awarded to this book and to the methods of treatment 
adopted in it. It is emphatically a book of drawing 
written up to the present date, characterized by the use 
of 'mathematical perspective combined with the most 
modem methods and theories. When it is stated that 
among the illustrators no lees than 17 eminent artists are 
represented, and t^t the work of these artists represents 
bat a minor portion of the illustrations, some idea of its 
character may be gathered. 

Die DTNAMOBliBKTRlSCHBN MASCHINBN. 

Ihre Geschichte, Grundlagen, Cons- 
truction und Anwendungen. Sechste 
^nzlich neubearbeitete Auflage. Von 
"Dr. P. Auerbach, Professor an der 
Universitat Jena. Pp. xvi, 388. No. 
index. Price f 1. 



DiB Elbktrischen Leitungbn und 

IHRE ANLAGE fur ALLE ZWECKB 

BBR Praxis. Von J. Zacharias. Pp. 
xvi, 347. Price $1. 

The Columbus Gallery. Historical 
description. By Nestor Ponce de 
Leon. Illustrated. 1893. New 
York : N. Ponce de Leon. Pp. iv, 

178. 

This work gives reproductions of famous portraits and 
pictures connected with the great discoverer, with de- 
scriptive text. The latter not only gives an account of the 
95 cuts, but includes notes upon many other pictures not 
Ulustrated. Thus a considerable value attaches to the 
book as a sort of catalogue of Columbus pictures in all 
parts of the world. Otherwise it is of high interest as 
being written in popular and anecdotal style. It should 
receive adequate welcome in these days of Columbian 
celebration. 

The Metasperm^ of the Minnesota 
Valley. A list of the higher seed-pro- 
ducing plantsindigenous to the drain- 
age basin of the Minnesota River. 
By Conway Macmillan. Reports of 
the geological and natural history 
survey of Minnesota. December 29. 
1893. Minneapolis, Minn. Pp. xiii, 
826. 

Reports of the United States Com- 
missioners to the Universal Ex- 
position OF 1889 at Parts. Volume 
V. Agriculture. Edited by C. V. 
Riley, Ph.D. 1891. Washington : 
Department of Agriculture. Govern- 
ment Printing OflQce. 8vo. Pp. 935, 
319 illustrations, 77 plates. 
The exhibitmade by the United States at Paris was 
very fine and the present volume, which contains a full 
description of the agricultural exhibits both of the United 
states and foreign countries, reflects great credit upon 
both the editor and the contributors. The work includes 
papers relating to vine cultivation, wine making, useful 
and injurious insects, including the dreaded phylloxera, 
field trials of Implements, agricultural stations, food 
adulteration, the cultivation of textile fibers, vegetable 
oils, etc. The last chapter contains an excellent report 
by A. C. True, entitied " A Report on the History and 
Present Condition of Agricultural Science ahd Educa- 
tion in the United States." 

^^A y of theabove books may be purchased thrmgh 
this office. Send for new book catalogue just pubr 
lished. MtiNN & Co., 361 Broadway, New York. 
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residence of S. E. Walton, Esq., at Springfield, 
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2. Plate in colors showing the residence of Wm. H. 

Fitzgerald at Bridgeport, Conn., erected at a cost 
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Perspective view and floor plans. A model de- 
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TrBB, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laboest Circulatioh 
of any Architectural Publication in the world. Sold by 
all newsdealers. BfUNN & CO., Publishb&s, 

861 Broadway, New York. 



© 1893 SCIENTIFIC AMERICAN, INC 



August 5, 1893.] 



S^tkniiik %mmtm. 



93 



The charge for Insertion UTuUr this headis One DoOdr a line 
for each insertion ; about eight loorda to a line. A6mer~ 
tisementa must be received at publication office as early as 
Thursday morning to appear in the foUowing week's issue 



Order pattern letters & fleures from the largest varie- 
ty. H. W. Knight & Son. Seneca Falls. N.T., drawer 1115. 

Acme engine; 1 to 5 H. P. See adv. next issae. 

*' U. S." metal polish. Indianapolis. Samples free. 

Kemp's Manure Spreader, Syracuse, N. Y. See Adv. 

Improved Iron planers. W. A. Wilson, Rochester, N.Y. 

For coal hoisting engines. J. S. Mundy, Newark, N. J. 

Steam Dislnf ectors. 

Geo. T. McLaathlin & Co.. 120 Fulton St., Boston, MasB. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. T. 

Steam Hammers, ImprovedHydraulic Jacks, and Tube 
Gxpanders. R. Dudgeon. 21 Columbia St., New York. 

Hydraulic Wheel Presses a specialty. The J. T. 
Schaffer Mfg. Co., Roehester, N. T. See adv. page 399. 

Screw machines, millipg mach nes, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrlfug&l Pumps. Capacity, 100 to 40,000 gals, per 
minute. AUsizeslnstock. rvlnTan Wle, Syracuse, N.Y. 

High Speed Engines— Single Cylinder and Compound, 
for all electrical and manufacturing uses. Watertown 
Steam l!nglne Co., Watertown, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. |4 ; Mmm & Co., publishers. 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. T. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Mmm & Co., Scientific American office. 361 
Broadway, New York. 

^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn Sl Co., 361 Broadway, 
New York. F ee on application. 
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HINTS TO COKRKSPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. TKiB is for our 
information and not for publication. 

References to former articles or answers sliould 
gjve date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
he repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his torn. 

Special IVrlMen Infurmatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Bool£s referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctiy 
marked or labeled. 



(5231) A. J. D. says : I have a lot of 

small steel and iron strips which I wish to plate with tin 
by dipping in the molten metal. I use the following pro- 
cess, but am only partially successful : Allow the Btrips to 
remain in a strong solution of sulphuric acid] for a few 
minutes, to remove^grease, scale, etc., then rinse in clear 
water, anddip in a solution of muriate of ammonia, for a 
flux. The tin adheres very well, but remains lumpy and 
uneven. Will you please inform me wherein the trouble 
lies and how I can remedy it 1 A. We advise a partial 
polishing of the articles after the scale has been removed. 
Then dip in hot strong caustic soda water to clean. W&sh 
in hot water, and dip in muriate of zinc and ammonia. 

(5232) F. O. J. says : There is a bad 

echo in the Baptist choivb here. The audience room is 
38X50 feet inside, with a ceiling gl feet from the floor. 
About 4 feet of the sides and 6 feet of the ceiling is taken 
up by a rounding comer, so that the ceiling proper is 
only 36x38. The pulpit is at one end of the room and 
slightly raised. Can this echo be destroyed by stringing 
wires near the ceiling f If so, kindly indicate the man- 
ner. Can wire flne enough to be practically invisible be 
used t A. The hanging of wires and wire netting closely 
to ceilings and walls is said to entirely prevent echo. 
Such arrangement cannot be made invisible, but may be 
so arranged with flne wire netting put up in panels with 
rosettes or moulding strips as to be ornamental. 

(5233) J. R. M. says : Please inform me 
through your column of Notes and Queries if there isany 
use for hardened copper or brass in the arts or sciences. 
Enough call that is to make it worth one's while to work 
for it f A. There is an increasing demand for hard cop- 
per and brass. The Eureka Tempered Copper Co., 
I^ortheast, Pa., are now making hardened copper. There 
is plenty of room for new efforts in the production of 
hard copper and brass for frictional purposes. 

(5234) T. C. B. asks : What amount of 
power can be gained froml inch of water ninniiigfrom a 
reservoir or barrel of SO gallons capacity with a pressure 
of 6 t^tf And what wheel is the best and most power- 
ful. In thb case f A. If a miner's Inch is the measure, you 
will have j^i of a horse power under 6 feet head and the 
si) g^ons would last about m minutes. A small im- 
pact wheel of the Pelton type would give the l>est 
economy. 

(5235) G. B. says : I have a friend that 

has a smaU shop thoroughly equipped for manufactur- 
ing gmail macliinery. He has tiard struggling to get 
enough to do, yet is a good workman. I thought if yon 
could tell me how I could make small cheap fans that 
could be regulated in speed and operated by a battery, 
tbatcould be easily attached to the head of a bedstead or 
any part of a room, and the battery and tan could be 
made and sold for about $1 or $1.50, I think be could 
obtain sufficient ordera to help him out. Or is there any- 
thing you would be willing to suggest? A. Fans such as 



you describe are made by electrical goods manufacturers 
and largely in use. Doubtful if your friend can make 
them for twice the flgore you name. He might buy one 
and make a trial. We cannot suggest what would be 
best to manufacture. Knowledge of what is on the mar- 
ket and prices is necessary as a preliminary to selection. 

(5236) E. L. asks : What percentage of 
nourishment or nutriment is there in rice of the best 
quality P A. The analysis of rice is given as follows : 

Nitrogenous matter 694 

Fat 0-51 

Starch 7761 

Woody flber 0-09 

Ash 0-45 

Water 14-41 

Total nutriment 86-06 

(5237) G. P. asks : Will you please in- 
form me of a good preparation to put on knives, guns, 
etc., to prevent them from rusting? I have several fine 
instruments that I find are hard to keep from rusting. I 
have given several preparations a trial, but find them in- 
effective. Please inform me of a good preparation. A. 
We flnd nothing better than wiping the instruments often 
with a cloth and vaseline. 

(5238) D. S. P. asks : What is the usual 

pressure per square inch in the boilers of the three fol- 
lowing engines : The decapod on the V. P. R.R., the 
ordinary eight-wheeled American passenger engine, and 
the engine on the New York Elevated Bailroad. A, 
The engines drawing the high speed ttalns on our princi- 
ple railways are now carrying from 150 to 175 pounds 
pressure per square inch. The elevated road engines run 
with varying pressure from 100 to 135 pounds. 

(5239) B. I. W. asks : Would it not do 

to wind both the armature and fleld magnets of motor 
described in " Experimental Science," pages 497 to 909, 
with No. 18 silk-covered copper wire f A. Yes. 

(5240) E. H. J., Mich., says : A few years 
ago, large flights of wild pigeons were to be seen, in the 
spring and autnmn, in almost all of the Northern States. 
For nearly flf teen years, few flocks of these birds have 
been seen in the central or southern part of Michigan, 
and I have been informed that few are now seen any- 
where in their old places of resort. Will some of your 
readers tell us what has become of these birds, which once 
far excelled in number every other species in America 1 
A. The advance in population, the destruction of our 
forests and the indiscriminate slaughter of the pigeons 
during their roosting season is no doubt the cause of 
their scarcity at the present time. 

(5241) O. C. W. asks : Can you suggest 
a way of painting or otherwise making opaque one-half 
of a lantern globe so that that part of the globe will act 
as a reflector P A. A reflector can be made on the out- 
side surface of one-half of the lantern globe by deposit- 
ing a coating of silver from its solution, as is largely used 
in silvering looking glasses. The process is a rather deli- 
cate one and described at length on pages 503 and 508, in 
the " Scientiflc Ametican Cyclopedia of Receipts," $5, 
mailed. 

(5242) R. R. Snowden says : I inclose 

an insect which is remarkable as being the first of the 
kind I have ever seen, though I liave closely observed in- 
sect life in North and South Carolina and Florida since 
the late war. It seems that insects new to this part of 
the country are occasionally making their appearance. 
For instance, the electric bug was never seen here before 
the introduction of the electric light So also the orange 
tree has several new enemies. Please give some light on 
the specimen sent. A. Reply by Professor C.V.Riley. 
—The specimen sent by Hr. Snowden is an interesting 
although not uncommon species known as the glassy- 
wingedshaipshooter(?(mi<i{edi«u>>a{/u2 to). Itisfound 
all through the Southern States and is responsible for a 
rather common injury to young cotton bolls in portions of 
Louisiana and Mississippi. This damage is particularly 
noticeable where the cotton fields are bordered by stieams 
edged with young growth of Cottonwood. The first 
generation of the sharpshooters lives upon the cotton- 
wood and the second migrates to the cotton plants. They 
puncture the young liolls, making a fine hole like a bullet 
hole, from which in part comes the popular name of 
sliarpshooter. They have lieen found also in Oeorgia 
upon the LeConte pear, in Texas npon the mulberry, in 
South Carolina npon asparagus, and in Florida upon 
oranges, but they do no marked damage to any of these 
crops. The nearly full grown and adult insects have a 
curious habit, in common with their near allies, of eject- 
ing from the anus a considerable quantity of very clear 
liquid honey dew. The drops are thrown out with con- 
siderable force and to quite a distance, and when the in- 
sects are abundant they produce the phenomenon known 
as " weeping trees." A full account of this species, with 
illustrations, will be found in Inaeet lAft, vol v., pp. 
150-154. 

(5243) J. T. S.— Reply by Professor C. 
V. Riley.— This large click beetle or snapping l)eetle is 
known in the books as Alaxu oculaCue, and is the largest 
of the dick beetles found in North America. The large 
eye-like spots on the thorax are not the true eyes, which 
will be found on either side of the bead and which are in 
reality small compared with the spots. When placed 
upon its back it will spring to a helght^of 3 or 3 inches in 
its efforts to resume its proper position. The larva of 
this beetle is a bard, yeliowish brown, elongate worm, 
with dark brown spines at the anal end. It is found in 
burrows in various trees, especially those which are dead 
and decayed, and is supposed to feed on the dead wood. 
There is good reason for believing, however, that it is 
also predaceous and feeds on otlier wood-lxuing larvae. 

(5244) S. H. B. says: 1. An outdoor bell 

circuit contains about 800 feet of wire and an electric 
bell, and is supplied with 6 cells of carbon battery (sal 
ammoniac solution). The bell, in short circuit with two 
cells of battery, rings satisfactorily, but the six cells will 
hardly cause a tremor in the hammer of the bell, when 
working over the whole line. The line being O. £., would 
the addition of two (say) cells of battery cause the bell to 
ring properly, or would it be neceasoiy to double or 
triple the number of cells at present used, to canse ttie 
ben to work two or three times as stnmgjly r A. The 
faUore of your bell is due to the lack of E.H.F. The le- 
alstauce of the wire leading to fbe beU Is ao great as to 



use up a large prop<»tion of the energy of the current. If 
you do not care to put up a line of less resistance, the 
only remedy is an increase in the number of cells. With- 
out knowing the resistance of the bell and of the line, 
we cannot say how many cells will be required. 3. What 
is the probable voltage of an ordinary plain carbon bat- 
erty (microphone, Samson, Ideal, etc., as named by 
makers)? A. About 1^^ volts per cell. 3. Will you 
kindly tell me of a book which will be of assistance in 
such matters 1 My books are purely theoretical and be- 
hindthe times. A. Forgeneral information wewouldre- 
commend "Experimental Science;" for specific informa- 
tion on l)ell hanging we refer you to " The Construction 
of Electric Bells," by F. C. Alsop, price $1.35 ; " Elec- 
tric Bells and All About Them," by S. R. Bottone, price 
50 cents ; " Bell Hangers' Hand Book," by F. D. Badt, 
price $1. 

(5245) K. A. F.— Reply by Professor C. 

V. Riley.— The insect sent by Mr. Fichthom is the common 
apple plant louse (Aphis mail). It is usually abundant 
and injurious in the early part of the summer and may be 
destroyed by spraying with a dilute kerosene soap emul- 
sion prepared in the following manner : Take two parts 
kerosene oil and one part strong soapsuds and agitate 
violently by churning or by passing the liquid back and 
forth through a force pump into a bucket until a thick, 
bntterlike emulsion is formed. Dilute one part of this 
emulsion with fifteen parts of water and spray . The life 
history of this, as of so many other species of aphis, is 
extremely interesting, and unrecorded observations 
would indicate that after a series of parthenoge- 
netic generations^ are} produced upon the apple in the 
early part of the season, the insects migrate in the winged 
female form and propagate on the roots of certain grasses 
during the heat of the season. In the autumn the return 
migrant revisits the apple, and in due time the sexes are 
produced and the perfecttemale fastens her eggs, some- 
times in very great numbers, upon th; terminal twigs 
and buds. These, at first greenish, become glossy black 
and carry the species over the winter. The eggs are not 
easily killed and th% best season to spray is soon after 
hatching in spring. 

(5246) W. S. P. asks (1) how to clean 

brass and Oerman silver after hard soldering. A. Boil 
the soldered articles in a weak acid solution, 1 part sul- 
phuric acid, 5 parts water. 3. Is there any toxic sub- 
stance ttiat will kill willow, maple, or fruit trees by mak- 
ing a small hole in the trunk and putting the substance 
into it f A. An injection of creosote will kill trees. 3. 
Is there a solder that will fuse at about 700° or 800° Fah., 
thatwill solder brass, Oerman silver, etc. f A. Zinc or 
tin alloyed with a small portion of copper will make a 
solder for varying temperatures from 600° to 1,000° Fah. 
Try an alloy of 5 to 10 per cent of copper in the total 
quantity. The zinc and copper solder will be somewhat 
brittle. The tin and copper will be tough. 

(5247) J. H. N. says : In the Scientific 

Amzbioas about a year ago attention was called to the 
need of a safety petroleum lamp, as a suggestion to in- 
ventors. Could you give the necessary qualifications to 
be filled in a safety lamp and state if there is a premium 
offered for it? A. The most essential feature needed is to 
so construct a lamp in which there can be no admixture 
of air with the vapor of the oil within the lamp to cause 
explosion or to so close the communication between the 
fiame and the air space in the lamp that the air-saturated 
vapor cannot reach the fiame, nor by overheat to allow an 
undue capillarity in the wick, which sometimes overfiows 
and takes fire below the top of the wick tubes. There is 
no premium offered for a safety lamp. 

(5248) T. D. B., Jr., asks: What diame- 
ter, pitch, and speed screw should I use on an 18 foot St. 
Lawrence skiff to consume one-fourth horse power r 
What speed should the boat make ? A. The screw 
should be 13 inches diameter, 34 inch pitch and make 300 
revolutions per minute for a speed of 3 or possibly 4 
miles per hour. 



TO IirVENTOBS. 

An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both contlne ts, and to possess im- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on uppllcation, and persons 
contemplating t be securing of patents, either at home or 
abroad, are Invited to write to this office for prices 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN k CO., office ScixNTiFio Amxbican, il6I Broad- 
way, New York. 



INDEX OF INVENTIONS 

For iwblcb Letters Patent ot tbe 
United States were Granted 

July 25, 1893, 

AND EACH BEARING THAT DATE. 

CSee note at end of list about copies of these patents.l 



Aerial machine, S. B. Battey 

Agricultural Implement, A. Caldwell 

Air, apparatus for estimating the quantity of 
combnstlble gas or vapor present In, Clowes 
& Redwood 

Alarm. See High or low water alarm. 

Animal shoeing apparatus, E. Slrols.. 

Animal trap, T. M. Hovell 



0)2,168 
£02,032 



Animal trap, Martin & SchlalTbr 

Awning, C. Glawe 

Baling cotton, apparatus tor, E. M. Ivens 

Baling press. E. M. Ivens 

Bath. See Electrolytic bath. 

Bearing, antl-frtction, J. G-. Avery 

Bed brace, W.H. FItieerald 

Bed, spring, o. B. Gould 

Belt, conveyer, S. Jacoby 

Bevel, CO. Osteman 

Bicycle, H. liind 

Bicycle saddle, J. Bethune 

Bicycle saddle, L. L. Richmond 

Bird cages, food holder for, Shanovskl & Buben- 

stein 

Bit. See Bridle bit. 

Bituminous rock, apparatus for reducing, E. R. 

Thomason 

Blower for carburetors, C. V. Best . . .; 

Boiler. See L comotlve boiler. 

Boiler furnace, C. H. Allen, Sr 

Bolt and nut C. A. Hlgbee 

Brace. See Bed brace. 
Bracket. See Lamp bracket. 

BrlekUln tnmsce, I. C. Wheeler 

Bridge, C.H. BaU. 



t ridge gate. A. Jungmann, . 
ridle bit, B. T. Bartmff. . . . 

Bridle blind, L. Loeser 

' Broom holder, W. Ohrtst. . . , 



602,173 

e02,064 
502,254 
e01,953 
601,932 
502,193 
602,192 



502.115 
502,118 
502,041 
502,199 
602,232 
602,U0 
602,017 

602446 



602,211 
602,244 



601,907 
601,911 



601,980 
502,165 
601,947 

502,191 
502,038 



Brush tor washing or wiping windows, J. P. Giles 508,000 

Buckle shield, fTL. Thompson 602.M7 

Buggy body, C. M. Coutant. 601.924 

Burner. See Vapor burner. 

Bushing, I. M. Willie 601.982 

Butter worker, D. W. Curtis 601,993 

Button cover, detachable. G. Pilbeam 602,201 

Buttons to fabrics, securing, H. H. Oummlngs. . . . 602,034 

Cableaich support, 8. D. Stephens 601,969 

Caddy, measuring, T. C. Keeier 502,124 

Cake or pudding stirrer, A. C. Bull 602,066 

Calculating device, mechanical, D. L. Albert 602^17 

Camera. See Photographic camera. 
Can. See Ml k can. 

Car coupling, J. F. Davidson 

Car coupling, J. W. Flynn 

Car coupllnig. C. M. Graves 601,933 

Car coupling, H. O. MlUer 602,260 

Car coupling, J. U. RIpson 6(B,205 

Car coupling, W. J. Walker (r) IWW 

Car couplings, wear plate tor bead blocks of, J. 

B. Saflord 610.963 

Car tender, C. T. Grilley 602,081 

Car Indicator, street, J. W. Dear 60^327 

Car Jack, street, G. F. Pearson 602.200 

Car sanding device, N. Seibert 602,053 

Car wheels and dies tor same, making, P. Arbel.. 601,908 
Cars, chock and guard tor railway, W.T. Seais... 602,146 
Cars, lack tor loading or unloading, Q. W. Morri- 
son „ 60e.M9 

Cars, steam heating apparatus for railway, P. 

Heniy 602,204 

Card, playing, W. O. Bird 602,069 

Carding engines, apparatus forgrindlngieTOlTins 

flats oO. Edge TT. 60W86 

CarriaKetopprop,H.L. Philips 603,188 

Cart, road, O.C. Bradley 602,028 

Case. See Cheese case. Jewelry case. 

Cash controlling machine, Russel & Brady 601,962 

Cement, E. B. Hawes 6Ql,9Sr 

Chair. See Folding chair. 

Change making and deltverinK device, C. L. 

Travis .V?. SB.itS 

Cheese case and cutter, P. W. Bmndln 602,170 

Churn, W. Bdmlster...! 608,179 

Chum, J. Wyle 6m,984 

Chum dasher, W. H. Evans 608,180 

Chnte, flour, J. K . Johuston 602,194 

Circuit connector, track, E. H. Goodman 602^529 

Clamp, J. F.Harvey 601,936 

Clock, illuminated, W. H. Alderson 602,161 

Clock, self-winding and synchronizing, A. G. 

Wiseman 502,156 

Clock synchronizer, electric, A. G. Wiseman 602,157 

Clocks, electric winding attachment tor, A. G. 

Wiseman 608,215 

Cloth cutting machine, B. A. Caldwell 502.061 

Cloth cutting machine, W. 8. Salisbury 608,052 

Clutch, friction, K. G Crowell miM 

Clutch, friction, F. L. Waterooa 601,976 

Coal, apparatus for handling. W. I>. Bwart 

Coal for transportation, apparatus tor p epailng, 

W. C. Andrews ix«, ws 

Coal, settling or storage pond or basin tor pulver- 
ized. W.C.Andrews 602,063 

Cock or tap, stop, J. T. Hallwood 502,094 

Collar fastener, horse, B. J. VanderbeCk 502,213 

Commutator brush, H. G. Reist 601.960 

Cooker, steam. Long & Kline 501,952 

Cooler. See Wine cooler. 

Cork retainer, A. J. B. Laussedat 602,126 

CorkseiBw, B. Walker 601,976 

Coupling. Bee Car conpling. Pipe ooapUng, 
Shalt coupling. Thill coupling. 

Credit balance register, A. L. Korneet 602,133 

Cultivator, B. 8. Buch 602,171 

Cultivator, J. A. Parker 503,136 

Cultivator disk attachment, A. Caldwell 60l,9]6 

Cultivator disk cleaner, A. Caldwell 501,917 

Cultivator, listing, J. A. Herdman 60l,9<0 

Currycomb, B.B. Miller 602,233 

Curtain fixture, A. W. Herr 602,074 

Cutter head, rotary, K. Nelson 601,966 

Damper, stovepipe, C. T. RedSeld 502,203 

Dental articulation cup, G. K. Bagby 602,164 

Dental plates, apparatus for casting aluminum, 

W.M. Sharp TT. ! 608,209 

Olsh cleaner, W.A.Adams 602,U8 

Distilling mash, R. Ilges 60e,Oi« 

Drilling machines, electric motor for rotary, R. 

M. Jones 602,098 

Drying machine, J. K. Proctor 608,ffl7 

Dust collector and separator, M. F. O^e 6Q2,W1 

Dust pan, W. S. McCay 602,235 

Dynamo or motor, R. C. KIntzIng (r) 11,864 

Electric motors, means for reaulatlng, C. H. 

Richardson 501,961 

Electric switching apparatus, A. B. Roe.... 602, 194, 602,105 
Elevator. See Sucker rod elevator. 

Electrolytic bath, S. H. Bmmens 601.996 

End gate and scoop board, combined, W. H. 

Clark 602,067 

End gate, fastening, F. A. Havens 608;095 

Engine. See Gas engine. Multi-cylinder engine. 

Oscillating engine. 
Engine boUer, locomotive or other, B. 17. Otbbs... 602,117 
Engine foundations, building, P. M. Bruner...*... 601,914 
Engines, automatic tb ottle for, 8. V. Rawilngs. . 601,969 
Engines, steam distribution In multiple expan- 
sion, F. M. Rites 602,140 

Engines, steering gear for traction, G. W. 

Kramer 502,280 

Excavating machine, Vollhering & Bernhardt. . . . 602,151 

Peed motion, E. J. MoClellan 602,131 

Feedwater heater and purifier. Field & Clark 602,085 

Feedwaterheaters, tube scraper tor, G. H. Bur- 
pee 602,228 

Fence, hedge. F.J. Troxell 602,068 

Fence, wire, I. K. Hollinger 608,676 

Fender. See Car tender. 

Fllter.W. B. Caddell 602,aW 

Fire alarm systems, electric signal lot, J. Bai^s.. 602.207 

Fire escape, J. P. Coons 601,990 

Fire escape, F. J. Falrchlld 602,070 

Fire extinguisher, W. Gee 502,186 

PIre lighter, P. Peschong 602,136 

Flax dressing machine, C. H. Norton 602,010 

Flytrap,!. A. Teate 508.066 

Foldingchair, J. A. Criss..... 608,175 

Fork. See Hay fork. 

Furnace. See Boiler furnace. Brick kiln for- 
nace. Metallurgical furnace. 

EMmace, G. B. Scates 602,208 

Furnace fuel feeding device, J. W. Wetmore 601,979 

Furniture Joint, L. B. Harsha 601.986 

Gauge. See Water gauge. 

Garment supporter, R. Gemmell 602,228 

Gas, apparatus for manutactBring, J. J. Eirkbam 602,125 

Gas cnt-oflT apparatus, automatic, N. Lombard 601.951 

Gas engine, G. E. Hoyt 602,265 

Gas regulator or governor, R. R. Beard 602,064 

Gate. See B Idge gate. End gate. Railway 

Gate, a! J. Russell 602,206 

Gate,M. F.Shehan 6a2;2e3 

Grain binders, butt adjuster for, A. Stark 602,210 

Grip button, W.F. Whiting 501,981 

Gun, machine, R. J. Gatling 602,185 

Gun, magazine, A. W. Savage 602,018 

Guns, auxiliary valve tor pneumatic, J. Raplelt... 602,016 

Gyrating bolt, W. E. Getzs 602,116 

Ham holder, C. C. Umbenhauer 601,973 

Hame, A. D. Heist 602,119 

Hame f ast ener^Cullen & Mulchrone 608J76 

Hammock, W. Hlnes 601,944 

Harrow and cultivator, combination, B. B. West.. 502,068 

Hat bolder, G. M. R. Twose 501,972 

Hay derrick, J. P. Hutchinson 602,078 

Hay fork, 8. B. & 8. Welch 602,165 

Hayrack, C. W. Behrens 5(ei220 

Heater. See Feedwater heater. Hot water 

heater. 
Heating apparatus, hot water and st m, A. L. 

Snyder 602,066 

High or low water alarm, W. Hodgson '602491 

Hoisting machine, 8. Griffiths 602,188 

Hollow objects from plastic material, making, 

Kleserllng4 MoUer 602,196 

Hoot cleaning tool. R. C. Jenner 568,012 

Hook and eye, W. 8. Seymour 508188 

Horse uhecKIng device, L. S. Franklin 5MJKi 

Hot water heater, W. Vanderman 601^4. 

Indicator. See Car Indicator. 

Ivo y, mould tor the manufacture ot solid balls 

ot Artificial, A. & 8. DePont; 602,013 

Jack. See Carjack. 

Jeweb-ycase. W. Heatley 502,001 

Jewelry or plate, article of, W. W. Bradley 602,086 

Joint. See Furniture Joint. Rail Joint. 

Journal, barrow. A, B. Morey 602,062 

Jumper and apron, combined, T. B. Chambers 602,113 

Junction box, B. McBvoy 602,083 

Kettles, Joining spouts to metallic, Milne & 

Pritchard 602,046 

Labe lug or mailing machine, J. C. Lodor 602t0t5 

Ladder, collapsible, A. Leo 601,960 

Lamp bracket, ad nstable, J. Paumgarten-Fran- 

enstein 602.011 

Lamp, carbureMns. K. FiBck 508.251 

Lamp, electric arc, P. J. Barrett 502,166 

Lamp, gas, C. Kalkkohl 602,123 

Lamps, carbon holder for electric arc, S. Berg- 

mann 601,911 

Lamps, carbon bolder for electric arc, F. D. Haz- 

efton 601,988 

Lantern. B.O. Keet 602,080 

Lasting machine, A. F. PTeaton S&fB6 
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Leather stretchine nwebtiie, J. M. Chamock 

Level guard attacament, J. Prick ett 

Liquids, apparatus for elevating and equalizing 

the supply of, W- M. Morgan 

Locomotive, electric, B. A. Sperry 

Locomotives, automatic supply tank for, B. 6. 

Ward 

Loom. B. P. Woodward 

Loom, circular, A. De Laski 

Loom for weaving endless or Jointless fabrics, D. 

Pileppl 

Lubricator, J. H. & F. A. Barles 

Lubricator, P. F. Kmg 

Lubricator, R , Place 

Lubricator. C . B. Wood 

Measuring instrument, electric, E. Thomson 

Measuring instrument, electrical, B. M. Hunter.. 

Metallurgical furnace. F. G. Bates 

Metals, apparatus for the electrolytic extraction 

of, S.H. Bmmens 

Meter. See Water meter. 

MlddlingsDurifler. W. D. Gray 

MUk can, H. PhilipD 

Milk, vessel for the conveyance of. Mellor & 

Mould, Bullock ibougiass.......................... 

Mortising tool, S.J. Hicks 

Mower sickle head, T. J. Mitchell 

Multi-cylinder engine. L C. Worron 

MuBlqal Instrument, K. Polenoff. . 



501,920 
502,902 



502.162 
502,024 



Musical Instrument keyboard, C. G. Eropp. . 




NaiUug machine, F. O, Tobey. , 

Nippleholder, J. Canney 

Not lock, T. D. Jones 

Ordnance, breech mechanism for, J. B. O. A. 
Canet 

Ordnance, recoil mount f or, W. H. Driggs 

Ore cm^btng macbine, A. Fraser 

Ores,. treating refractory, C. J. Fauvel 

Organ, H. I^eiBon 

OBdUiitlng engine, M. H. Delany 

Igrod^ A. Bmdford 

Bee Diisi pan. 
.r machines, making wire'for, P.[Tourasse. . . 
nl, adbesive, C. S. Apple 

Jl, fluid holding, W. B. Olmsted etal 

Pencil sharpener, P. McMenamin 

Penman's rest^ G. H. Allard 

Petroleam, refining sulphurous, F. J. Garmao 

Phonograph and coin-operated mechanism, com- 
bined, W. 8. Burnett 

Photographic camera, J. D. Garfield 

Photographic camera, G. G. Osteman 

Piano pedal attachment, F. G. Olmstead 

P cker stem, G. N. Todd 

Picker sticks, lug connection for, Webster & Dob- 
son 

Pipe and nat wrench, P. Armantrout 

Pipe coupling, B. Herman 

Pipe coupling, T. W. Moran 

Planter, band com, G. S. SbetOeld 

Plaster composition, T. J. Heller 602,096, 

Plow, A. F. Jackson 

Plow and pulverizer, rotary, G. F. Whitmore 

Plow.rlding, D. Thom 

Pock tbook, I. Scheuer 

Pocketbook, frame, C.G.Pflngsten 

Post driver, J. H. Hogg 

Press. See Baling press. 

Prlntingmachine, rotary web, J. J. Clanse 

E^peller, B. P. Ambler 

Puller. See Tack puller. 

Pulverizer. A. Stevens 

Pump, steam, E. G. Jotanson 

Pump, vacuum, W. S. Moore 

Back. See Hay rack. 

Ball Joint, R. Q. Ward 

Railway chairs and fish plates, mandrel for com- 
bined, D. A. Ghapin 

Hallway loot guard. O. L. Durflineer 

Railway frog, spring, O. F.Jordan 

Railway gate, B. 0. uouglass. 



602A82 
502,264 
602400 
602,189 
602.153 
602,022 
602,O!7 
602,1OT 

601,997 

502.187 
502,085 

502.006 
601,916 
502,120 
502,129 
601,983 
602,103 
602,099 



Railway trolley, electric, E. A. Sperry 

Railway trolley, electric, G. J. Van Dqioele 

Railways, conduit system for electric, F. Wynne. 

Ratchet device for tools, P. J. O'Brien 

Recorder. See Time recorder. 

Register. See Gredit balance register. 

Regulator. See 8aw swage. 

Rheostat. G. A. Hussey 

Roofing, metallic, J. T. Neel 

Saddle, harness, L.B.H1U 

Saw swage, Bronson & Chubb 

Sawmill feed mechanism, 0. Bowman 

Scale, automatic weighing and recording, W. F. 
Boms ....« 

Soow, damping, P. Ryan 

Screw threads, apparatus for millliig dies for roll- 
ing, H.E. Jones 

Screw threads, die for rolling, H. K. Jones, 

6(B,256, 

Screw threads, tool for cutting down, CA. Hig- 
beeetal 

Screw threads, tool for trimming, O. A. Blgbee... 

Sealing cans, etc, apparatus for, Sloan & Barnes. 

Separator, W . Scouuu* 

Sewer cleaning apparatus, A. Mondell 

Sewing machine guide, C. H. Foster 

Shaft coupling, hollow, H. W. Caldwell 

thank stitrener, O. A. Weld 
beet metal elbows, manufa ure of, G. & A. 

Llndemann 

Shovelstandards, etc, device for attaching. A. S. 

HoPennott 

Shutter worker. J. V. Stribling 

Sign, lllnmlnated, A. L. McGormlck 

Skate, O.E. Wollert 

Skimmer and sweater, combined, W, H. Howard. 

Soldering machine, J. W. Roberts 

Sower, seed, Nigbtingale & Steams 

Spindle, sleeve whir IT J. T. Covo 

Spoke grindingmachine, G.J. Covert etal 

Square,!-, J. W. Bramwell _ 

Stall cleaner. E. Enudson 

Stal drain, M. Logan 

Stall floor, S. G. Brown 

f tamp milt cam. A, Amsbnry 
tave hollowing machine. A. M. Benson 

Stone, artifidiurj.W. Turner 

Stool, plane, J. Dierdorf 

(Store service apparatus, J. R. Pollock 

Stove caster, J. H. HaU 

Stovepipe hanger, W. H. Trepns 

Straw s&cker, M. & C. Heiheke 

Sucker rod elevtttOT, F. K Boylan 

Sugar i^antnc wpantas, L. Si. A. Prangey, 

602,011, 

Sulky, T.'Free man 

Support for movliw bodies, W. J. Lane 

SnspendeiB, J. HTBley 

Switch, Tew & Rlggs 

Sirltch stand. Ward & Potter 

Tack puller, G, J. Gapewell 

Tag fastener, S.E. Adams 

Teaching vithmetical calculation, J. Gallegos.... 

Teaching spelling, device for, J. Gallegos 

Telephone cable, W. R. Patterson 

Telephonic interoommoiiloatlon, system of, F. R. 

Colvln 

Thill coupling, W. D. Cobb 

Thill couplings, anti-rattler for, W. H. Pardee. . . . 
Thimbles, thread cutting attachment for, M. 

Tbrasmng machine ieeAet and band cutter, A. j. 

Amiok 

Time recorder, workman's, S. A. Dean 

Tire and device for Inflating same, pneumatic, T. 

B. Jeffery 

Tire, pneumatic, B. W.Huss 

Tire, pneumatic, Morgan It Wright .502,047, 

Tlre,wheel, J.T.Smith 

Tool, combination. A. Knudsen 

Tool handles, etc., fastening for. W. H. Thomas.. 

Toolbolder, J. Hope 

Toy, A.Le Plongeon 

Trap. See Animal trap. Fly trap. 

JjSls, hop, D. Craig 

Trolley wire and hanger, E. P. Wetmore 

Trousers, M. & N. Harris 

-Upousers, J. L. Schuey 

^«Dk and wardrobe, combined, J. C. Kern 

'Tug fastener, hame, C. Sievers 

Turning pearl buttons or other articles, mechan- 

ismf or, J. Cleret .•. . 

I'wine. J. p. steward 

Twine, method of ajid machinery for making, J. 

J'. Steward . 

Type founding apparatus^adjustable, W. Grothe 

Typewriting machine, F. V. Bartlett 

Typewriting machine, G. O. Clarke 

Typewriting machine, J. A. Gamer 

Typewriting machine, J. D. Smith 

Typewriting machine, G. B. Webb „ 

Typewriting machine joint, Higgins & Jenkins.. . 

Valve, balanced slide, G. S. Neeley 

Valve for reversible steam engines, L. Schutte. . . 
Valve gear for compound engines, D. A. Barnes . . 

Vapor Dumer, C. Bruce 

Vwetable slicing machine. C. M. Fairbanks 

Tefiicle, sprlng^<;. G. Bradley 

Vehicle wheel, D. Crowther 

Venicle wheel, A. L. H. Messmer 

yentilatlng apparatus, F. C. Chadbom 

Vise and winch, oombined, M. J. Doherty 

Vise.beBoh^A.X.urie 

WaiQelron, O. Shields 

Wa«(ni.Aui«,C.B.DeTo 



60S!,196 

602.172 
602,178 
601,999 
602,181 
602,060 
601,994 
601,916 



601,958 
602,008 
602,218 
601,988 

602,246 
601,981 
602,198 
502,281 
602,241 

602,106 
601,986 
602,038 
603,234 
502,239 
502,091' 
601,945 
602,214 
502,106 
602,143 
502,137 
502,075 

501,921 
602,061 



602,043 
601,964 

502,153 

501.989 
601,927 
601,946 
60l!926 
601,968 
602.243 
602,216 
601,857 



602.040 
602.009 
602,121 
602,06a 
602,246 

Gffi,222 
Si;i42 

602,267 

602,263 

501,943 
601,942 
602JI19 
502,144 
502,180 
601930 
601,918 
601,»i8 

602,044 

601,966 
6ai,240 
602,007 
602,109 
602,122 
602,141 
602,051 



602,174 
502,112 
601.948 
602,004 
602,221 
602,219 
601,910 
502,023 
502,069 
502,012 
602,189 
602,160 
601,939 
502,169 

602,015 
502,093 
601,949 
602.111 
602,149 
602,164 
501,919 
602,160 
602,184 
602,183 
602,262 

502.091 
601.923 
602,134 

502,036 

601,162 
602,226 

602,003 
602,002 
502,048 
501,967 
602,269 
602,107 
.''1O2.O39 
602,101 

501,991 
502,088 
502,253 
601,964 
602.061 
601,966 

601,922 
101,910 

msm 

601,984 
50r,S09 
602,248 
602,072 
602,147 
601,977 
602,190 
602.132 
601,965 
601,966 
602,029 



5O2,0e7 
601,992 
502.006 
602,090 
502,177 
602,127 



Wagon, dumpingjj. Pleger 501,998 

Water gauge, F. H. Hausman 602,073 

Water gauge, G. B. Marshall 602,128 

Water meter, rotary, G. F. Ghappell 602,247 

Waterj)rocess of and apparatus for purifying, 

D. Hanna .rT. :.....:..... 602,252 

Watch key, L Williams 602,060 

Wheel. See Vehicle wheel. 

Wine cooler, W. H. Fay 602,114 

Wire bands or netting, machine for weaving, J. 

A.Tatro 602,148 

Wire netting, method of and machine for making, 

W. G. Orr 602,084 

Wrecking apparatus, M. Brabaw 601,912 

Wrench. See Pipe and nut wrench. 



DESIGNS. 

Cabinet, N. S. Wood 22,648 

Camera case, H. Caster 22,649 

Dish, W.H.'rams _ 22,644 

Hairpin, G. P. Farmer 22,642 

Hat trimming, G. Gutlohn 22,645 

Nail set or countersink, J. E. Hitch 22,647 

Buler, dressmaker's, S. S. Freeman 22,646 

Spoon, G. P. Truesdell 22,646 

TRADE MARKS. 

AnsBsthetics, C. E. Hale 23,402 

Car couplings and parts thereof, Smillle Coupler 

andManufacturing Company 23,419 

Cigars, Wertheimer Company 23,403 to 23,406 

Face wash and curling fluid, German-American 

Drug Company 23,417 

Flour, wheat, Marshall-Kennedy Milltrg Company 23,421 
Glue for mending china, glass, leather, etc., O. 

Cabana, Jr 23,406 

Henrietta cloth, W. L.Wellington. 23,407 

Liniment, Michigan Ctiemical Co 23,401 

Magnesia, M. J. Marquez 23,397 

Matches, friction, parlor, safety, and wax, E. 

Holmberg 23,416 

Packing for machinery. Oarlock Packing Co 23,420 

Periodical Journal, Kittredge Company 23,410, 23,411 

Pianos, organs, guitars, mandolins, and banjos, 

Memphis Music Co 23,414 

Pills, tinctures, cough remedies, and medicinal 

powders and plasters, H. Mather 23,416 

Remedy for amenorrhea and dysmenorrhea, Wil- 
cox Specific Medicine Company 23,400 

Remedy for indigestion, H. O. Hyatt 28,398 

Bemedy known as microbe killer, W. Badam 23,399 

Saddles and coHars, harness, S, B. & I. C. McG6n- 

nell 23,418 

Shoes, Wallace. Elliott & Co 23,408 

Soap powder, M. Werk Company 23.394, 23,395 

Soaps, laundry, toilet, and fancy,W. H. McMulltn 23,396 
Spades, diamond-pointed, Terre Haute Shovel and 

Tool Company 23.409 

Tea, C.S. Hicks 23,412 

Ware, enameled hollow, gtransky & Go 23,413 

Yeast, B. P. Myers 23,393 

Teast, cake, W.J. Comer 28,392 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1863. will be furnished from this otBce for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canndian patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
foing list, provided they are simple, a t a cost of *40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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OBDINARY RATES. 
Inside Page, each insertion - - t5 cents a line 
iSack Page, eacli insertion - - - - SI. 00 a line 

1W For some classes of Advertisements, SpecUd and 
Higher rates are required. 

The above are charges per agate line— at)out eight 
words per line. This notice shows the width of the line, 
and is set In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfBoe as early as Thursday 
morning to appear In the following week's issue. 
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Seneca Falls Mfg. Co. 695 Water St, Seneca Falls, N.Y. 



IMPROVED 

ENQINE 



LATHES 



MODERN 
DESIGNS 



Also Foot lathes, Tools and Supplies. Catalograe Free 

Sebastian Lathe Go. %V\^NS"iK:ViiiS!' 



CATAI-DGUE^ ff^ ^J°^^ AaORESi ' 



^o-^OS 



^ViQ^\^£i\N & NN\'GW"TVA(XH 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled. 

" Beceni Improvements in Air Compressors/' 

"Recent ImproTements In Rock Drills,'' 

mailed free to any one who will cut out this 

advertisement and mail it to uswith his name 

^jid address 

INGBRSOLL-SEROBANT DRILL GO. 

Havemeyer Bldg., Gortlandt St., New York, U.S.A. 



ROCK DRIllSllc 

AIR compress6rs& 



JENERAL MACHINERYi 



MlNINcTuNNELING.' ''■ " 

RAND DRILLCo23ParkP:acen^v, 



MODEL 



WORK. 



sauna 



Estimates given for the manufacture, in quantities, of 
any article in metiil or wood. Coin operMed slot ma- 
chines a specialty. Send stamp for catalogue. Amer. 
Vending Mach. Co., 29 Murray Street, New York. 



WM. GRAVER TANK WORKS, 

(mOOBPORATED.) 

Hnmbetaren of IroB aod Steel 

STORAGE TANKS. 

CHIGAaO,IUU 





The Griffin Mill 



A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FRElIi; Illustrated Pampblet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 



LIGHTNING WELL-SINKINB 

MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesbm^ 

Diamond Prospecting Tool , EngineB, Boilers, 

Wind Mills, Pumps. Encyclopedia* 1,000 

- eDgravings, Earth's Strata, Detenni- 

nation quality water; mailed, 2Sc. 

The AmerluQ Well Works, 

Aorora, IlL 

11 ft IS S. Canal 

St., Chieago, lU. 

Dallu, Tezaib 




OilWell Supply Co. 

91 & 92 WATER STRFET, 

PITTSBURG, PA. 

Manufacturers of everythinfr needed for 

ARTESIAN WELLS 

for either Gas. Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price iists^ and dis- 
count shefta on request. 





TO BUSINESS MEN 

. The value of the Scibntific AHEbican as an adver- 
tising medium camipt be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes Into all the States and Territo- 
ries, and is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement In a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SciBNTinc American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications In which you decide it is for 
your Interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this pa^e or ad- 
dress mUNN Sc CO., Publishers, 

361 Broadway* Mew York. 



IGHEAPERTHAN WINDMILLS 



WS RfADr.NO BOILER NO FIRE, NO ENGINEER, NO 
LNSE, NO DANGER STATIONARY, MARiNE AND 
TABLE ENCINEi, FOR BOnS PUMPS, FAOTOBIES ETC, 
SMALL SIZES A SPECIALTY. 

SAFETY VAPOR ENGINE Co. 

'S"jir 16 MURRAY ST.NEW YORK, 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 



M,S| L 



iTO 50 ACTUAL H. P. 




H.W.CALDWELL ?< SON. 



jN ST S. CHICAGO. 



MECHANICS' TOOLS. 

If yon are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is avery ^aborate and com- 
?lete hook of 704 pages, handsomely bound in cloth, 
'he book will be sent to any part of the world, pre- 
paid, on receipt of *1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every rhaiiuf a6turer and amateur 
should have this catalogue, even if they do not i|2- 
tend buying their Tools and Supplies of us. 

IMUKTGOJHERY «fe CO., Kine Tools, 
103 Fulton Street, New York City, N. T, 




THE STURTEVAINT 
AUTOMATIC 



llii %1 



HORIZONTAL&UPRIGHT. 

■.tNOFORr,ATALOGLXS To 

BFSTURTEVANTeS?" 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GfiOICGE I*. Cl^AKK, 

Box Im Windsor Ijocks, Conn. 



WATER 

Send, for our fine 
large PAMPHLET, 



JAMES LEFFEL & CO., 

SPRINGFIELD, OHIO.U.S.A. 

WHEELS 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL, miNING and HANDIiING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

II»" Send far "93" Catalotrm "C." Branches: Chicago— New Tobe. 



A 



QCIT7ATCIIDC tor bome-made Soda Water, etc , tl.eo and up. I'amilT Ice Machine flO and up. Filters, 
OCL I LR I CUnO $1.26andup. Cookers.tl. Li. DERIUIUNY, 126 West '.iSth St., New York. 




MASON & HAMLIN 

SCREW STRINGER 

One of the greatest improvements in the 

history of the Piano Forte. 
Keeps the Flano in Tune. 
Much Moi-e Durable. 

Quality of Tone Purer. 

|y Fully Illustrated Catalogue sent on 
application. 

Hason & Hamlin Organ & Piano Oo. 
152 Trbmont St., Boston, Mass. 



Usefol Books! 

Manufa urers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professional 
men, of all claAses. need good books in the line of 
their respective calli gs. Our post ofBce department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by di erent authors, on more than fifty 
difTerent subjects, has recently been published for 
free circulation at the ofBce of this paper. Subjects 
classiflbd with names of authors. Persons desiring a 
copy have only to ask for It. and it will be mailed to 
them. Address, 
MUNN & CO., 361 Broadway. New York. 







sturtevaNt mill COJ ch^^p^ 

»Boston.^f;iass^ UpUP^Bt^ 



LIQniD FUEL FOR STEAM MAKINGS. 

—By F. R. Hutton. A paper pointing out the advan- 
tages of partially reflned and crude petroleum for boiler 
firing. Contained in SciKNTlFlc AmebioAN SlTPPLE- 
M£NT, No. 896. Price 10 cents. To be hod at this 
OfBce and from all newsdeale s. 



7 






CLAY&TORBENSEN GLOUCESTER CITyIj. 

DESIGNERS A BUILDE.RS Of YACHTS, 
LAUNCHES AND SAILING CRAFT, 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scibntipic 
Amebican Supplement can be had at this office for 
10 cents. Also to be had of newsdealers In all parts of 
the country. 



If you want the best Iiathe and Drill 




CHUCKS, 



BtTT 

WESTCOTT'S. 

Strongest^ 
Grip, Great- J 
est Capacity^ 

and DuraMl^ 

ttit Cheap and Accwrate. 

Westcott Cbuck Co., Oneida, !■»<, Y., U. S. A. 

Ask for catalogue in, English, Frencht Spanish or Qerman. 




Shingle, Heading and Stave Mill Machinery 




and Veneer Cutting. 
Send for cat. A. 

Handle Machinery 
for Tumli^ Handles 
for Brooms, Axes, 
etc. Send for cat. B. 



Wood 
chinery. 
Vat. C. 



Pulp Ma- 
Send for 



Improved Gauge Lathe. 



Trevor Mfff, Co. 

Lockport, N. Y. 



PATTERN MAKER, 



, H. VAN SANDS, 
144 Centre St., ti.lt. 



STOW FLEXIBLE SHAFT. 




PORTABLE DHILLG 
CENTRE GRINDERS 



BINGHAMTON, N . Y. 




PERFORATORS OF ALL 



METALS 

For Cotton, Oil and Bloe HlUs, SngarHonses, Distilleries, Phosidiate and Fertilizer 
Worker MlBine ma C<»tiiMrtxirtln«, ess and Water Works, EleTators, Threshers, Sepa- 
rators, Ck»n 9>^l«s. I0i4 iril kinds of Grain Cleaning Jlachinery. Beavy steel and Iron 
rlates tfid eymidtsni^fln- ScreeninK Ore, Coal, stone. For Filters, Stralneis, Ventila- 
tors, OO; Gm .Bd y wor Btoves and all special parposes. Special sizes tor C(Mee Clean- 
Ins and Boasting luchlnery. Perforated Tin and Brass. 
The HunrlByton de KtnK FerforaciuB Uo..Chlea(o, and ast Purl- SUN.? 
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BrannVa Vamiahes^ iMcquers^ Printing 
XnkSf and Sealing WOtfes, 



JUST READY. 



V 



ARNISHES, LACQUERS, 
PRINTINfi INKS, 

AND SEAUNB WAXES 

Their Baw MaterlalB an d Their Manufacture. To which 
is added the Art of Vamishlnx and Lacquering, Includ- 
ing the Preparation of Putties and of Stains for Wood, 
Ivory, Bone, Horn, and Leather. By William T. Brannt, 
ISditor of " The f^wdino-Chemlcal Receipt Book." Dlus- 
trated by 39 engravings. In one volume, 12mo, 338 pages. 

Price $3.00, by maU^ Free of postage to any address in 
the world. 

Abstract of Contents.— I. Introduction. ll. Baw 
Materials. III. Oxidizing Agents (Driers), for Convert- 
ing Oils into Siccative or Boiled Oils. I v^. Dissolving, 
Boasting and Distilling of Resins. V. Preparation of 
Biccative cr Boiled Oil. Yl. Preparation of Oil or Fat 
Varnishes. VII. Preparation of Volatile or Spirit Var- 
nishes and Lacquers. VIII. MisCtiUaneons Varnishes 
and Lacquers. IX. Manufacture of Printing Ink. 
X. Fabricadon of Sealing Wax. Appendix. The Art of 
Tarnishing and lACqn^wg. Index. 

tW A circi*tor,2 vages^ 4tOt showing the fiUl tcU!>le of con- 
temts of the above oook sent free to any one who wUl apply, 

^^ OwrNew R&oised Descriptive Catalogxte of PracUcaX 
and Scient^ Books^ 88 vogeSi 8vo, and our other GataiOQues, 
the whole covering every branch of Science applied to the 
drtSt sent free and free of postage to any one in any part of 
the world who wiil furnish his address, 

HENRY CAREY BAIRD A. CO., 

Indubtbial Publishers. Books eiiLebs AImpobtebs 
810 Walnut St., Philadelphia, Fa., V. S. A. 



WATER MOTORS 



GAS ENGINES ft VENTILATING FANS 

The best Motor in the world for driving all kinds of 
light machinery, noiseleaa, neat, compact: invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilatine fans, ice cream freezers, meat 
cdioppers, etc. In use tSie world over, and recommended 
by water companies everywhere. Address for clrculw. 
Backus Water Motor Co., Newark, N. J„i;.S.A, 



519-331 W. 41at ST., New York. 

Pnllejs, MSig, Haieers 



& 



of the most perfect constractiOD. 
liarge Stock on Hand 

fW Send for Catalogue C. ^ 



All kinds of Pulleys, solid or 
split, single or double ar ed, 
tiftht and loose, also Friction 
Ontch Pulleys. 



:\l 



Hanger with patent 
self oDlnR bearing 
boxes, adjustable in 
all directions. 



MILLER & VAN WINKLE 



cM'-iF.EO ;\-!^; tflvV.FN iEntrilOU SPRINGS 



0FF!CES<W0RKS1Sto24BRIDGEST. BROOKLYN, N.Y. 



ENGINEERING || 
„ VANDERBILT ■ ■ 
Mlnjnc £ngmeeriiis, H^P 
noloei. ISKnfesaois. ^^ 



EPARTMENT 



-.^ILT ■■ UNIVERSITY. 

Conxsesin Siectrioal, ■ ■ Civil. Mechanical & 
I Mining JBngineering, Hw and Manual Teeh- 
'nology. 12nofeB8OTS. ^^^ 10 ABsistants: two 
biildinsB, eztensiTB facilities, field outfits, drang fating- 
rooms, laboraKHies and shops. Tuition, $^ per annum. 
Free course in highway conBtmction. Several nee scholar- 
Bhips. For catalf^nie of this or Academic, Iaw, lledical. 
Biblical, r ' ' ™ . .- . 

WILS V 

Bursar. 



por cataif^nie ox this or Academic, JUaw, jHeoicai, 
1, Dental, or Pharmaceutical Dpts,addreeBat cmce 

^Jt^r]'^^ mashvilLe, tenn. 



CANNING MACHINERY 




OIL BURNERS 

f orsolderlng and tempering 
Air Fnmps* 

Can Wipersf 
Xjabelinir machines. 

Presses andDlest 

AND 

Tin WorkluK Mach'ery 

BURT MFC. CO. 

Rochester, N. Y. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



8ATE8JtOCK & ORE BREAKER 

Cufurij np to 200 tons per boor. 

Has produced more ballast, road 
metal, and broken more ore tban 
all other Breake s combined. 

Bnllden of Hlsb Grade Mining 
ManhlneiT. Send forOatalognea. 

GATES IRON WORKS, 
SOOiSo.Oliiiton St., Oiiicaira 

136 C Iiiberty Street, New 7ork. 
TSa C, Franklin St., Boston, Mass 





▼▼ BALINfl & PACKINS USES 

r RYTHER MANUFG. CO. 

42 MILL STREET, WATEBTOWN, N. V. 





Coiaiiibiair Desk Catalenie f «o^ 
MECS. palBtq^ 7C. Dejks Iran 
$6.00 to $600.00. -.-.'■.■.■ 

American Desk & Seating COb 

270-272 WabuhAv., CHICASiOk U.SA 



W. L DOUGLAS 
$3 SHOE 



FOR 
GENTLEMEN. 



Best Calf Shoe In the World for the Price. 

Tine Calf Dreas Shoes, •3.S0, M-OO and SS.OO. 
Very Stylish. 

Policemen'*, Farm era' and I,etter CaTrlers' S3.S0 
Shoe. Three Soles, lExtenaion Edee. 

SaJiO and SS.OO Shoes far Oeneral fTear. Extra 
Value. 

Bojs and Tonths wear the •8.00 and S1.75 School Shoe. 
For Iddies, S3.00, S3.S0 and SS.OO Shoes. Bast Dongola. 

W. L. Douglas Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 

W. i. Douglas* name and price is stamped on the bottom before they leave the factory ^ to 
protect you against high prices. Doing the largest advertised shoe business in the 
world we are contented with a small profit ^ knowing that theextra value put in W. L, Douglas 
Shoes will give a continuous increase to our business. The dealer who sells you unstamped 
shoes makes theprice to suit himself. Se vrill ehairge you from $4 to fS a pair for 
Aoes of the same quality as TF. X. Itouglas SS Shoe, The stamped name and price 
system is the best for yoit^ becau.te it guarantees full value by the inanuf acturer^f or the money 
paid, and saves thousands of dollars annually to those who wear W, L.Douglas Shoes, 

If you wish to economize in your footwear it will pay you lo examine W. L. Douglas Shoes 
when next in need. Sent by Mail, Postage Free, when dealers cannot supply you. Take 
no substitute. Send tor Catalogue with I'uU instructions how to order by mail. 

Address W. li. I>0I;GI.AS, BoxSSl, Brockton, Uass. 



THE FONDA LATHE TOOL. 

This new and useful tool Is In ^reat 
demand by Pattern Makers, etc, for 
making round rods 
of wood. It may be 
held in tbe hand or 
tool post. 

Price $3. 
Madehy 

CHANDTiER &, FARQUHAR, 

No* 179 WashinKton Street* Boston. 

E^ Send for catalogue of Tools, 




iiii^ieWOOD RIM PULLEY 




SCREWS 5AMt ASANAU IRON FUlltY IAR6C 

,>ULIE.Y5 fORANV AMOUNT OF HORSE POWER 

SE.NP FOR DE; SCR iPTIVEL CIRCULAR TO 

F. A.CHASE&C0.MFRS.7 EDDY 5t PROVIDE.NCL Rl. 



■nRAUGHTSMAN W^ANTED for Kefrigerating 
•" Machines. Offers with copies of eertifloates ana 
salaries named. Address DRAUGHTSMAN, care of 
N. W. Ayer & Son, Times Building, Philadelphia. Pa. 



GRAPES: HOW TO KEEP.— METHOD 

of preserving crapes by the use of bottles of water and 
by water tubes. Witb 6 illustrations. Contained in Sci- 
entific American Supplement. No. 890. Price 10 
cents. To be had at thib office and from aU newsdealers. 




EspeoiaUy adapted tor Photographing Mftohlnecy and 
other works of ooDSbraotaon in 
THE MECHANICAL TRADES. ^ 
DescriptiTe Price Ust mailed frae. ForsalebrallDealOTS. 

Manufactured by J O H N CAR BUTT* 
Kejstone D rr Flato and F ilm Works, Hay n« Juc. PliiUdel phU. 




SO 

Percent 

All riderfl ■ayth^jr otsaol 8M bow 
moMtdoitfar themon^: fSO 
bunftQ alegMit Oxford finslj Hit- 
Isbsdudnickal plidad Blor«l«, 
mmated to ba Snt otui, almpl* 
In oonstrufithm, fltioiw, jortbla 
iLiidAcimtelTfltted.inaibiiMkw 

vidiBsom oar Wheel ft pi 

InslMid of bud vorktnut«rt»lw6iiHltoftheb||l»fltKnde,MMa 
^•nuteod. Write to-dsr for onr llloitnUd FREE catalopie. 

"~7.B.-UF0MIMFa. CO. 338 WAMSH AVE. CHIOABa. 



gnumte 

DEPT.I 



240 & 242 W 29L"Sr NtW-VORK 



BIT 



Barea SMOO^Hi ROUND, OTALi, and SQDAKE HOI.RS. Mortlxinic Core Boxes' 
etc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
est Award. Send 18.00 lor set (J^ to 11-8), In neat case, or SOc. for 



■ sample Bit. mailed free with ninstrated List. 
BKIDGEPORT GUN l]||Pl.£mENT CO.. .315 Broadway, New York. 



AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No. 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN, ASK YOUR STATIONER FOR THEM. Price, 
81.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 



ASk US *■ 
We make the. ,m a 

— J. B.COLT & CO. > 

16 BEEKMAN ST,._ I89laSALLEST 
; '--' 'CH I C AGO. Ill 



THE ARM8TR0N6 MACHINES, 

For Outtine Off snd Threadinc Pipe. 
For Hand 

or Power. 
No. louts off 
and threads 
1 to 3 Inoh. 

No. 2 
outs off and 
tbxeads Ito 
Itncb. 
NcScntsofl 
,and threads 1 to 6 Inch. 

Our aim Is to make 
these machines as good as 
our StoOks and Dies. Whtch are unlTersally acknowl- 
edged to be TUK BEST. tST" Send for catalogue. 
THE ARMSTRONQ MFC. CO., Bridgeport, Ct. 






"ECONOMY IS WEALTH." 

Agents wanted to sell tfa e Im- 
proTed Hall Typeivricer. 

The only standard machine made 

for a reasonable price- Prints all 

language s. Int erchangeable type. 

tW Serui for Catalotme. 

AddnMN. TypEWKTrBR CO. 

•11 WubbiKUm StrMt.B««<in. MUM. 

Mentton Seuntifie Ameiiewi, 





DELANEY'S 

Expansion Packings 

for Steam, Water k Ammonia 

■le best and cheapest. 

DEJLANKY>8 

Inetaliie Gaskets and 



Flanges 

verlastlng 

H, J, Delaney A Co. Mfra. 

lldrd&FowtarSU., HUWHokee, Wb. 



Bake everlasting joints. 



^ 



RAILWAY 4 y TEAM F ITTERS S UPPLIES 



Rue's Little Giant Injector. 

Screw Jacks, Portable ForKOS ft Blowers. 
JOHN S. UKQUHART. 40 Cortlandt Sb. N. ¥. 




X>-u.aitI ID-ustl 

eibbs' Patent Dust Proteotor Woteots 
the nose and month iiom inhaling poi- 
sonous dust. Invalnable In every 
Industry where dust Is troublesome. 
Nli^el plated protector (1.00 postpaid 
In n. S. or Canada; i\..m to forSgn 
DOlnts. (Hrculart free. OIBBS RBSPI- 
BATOR CO., 81 La Salle St., Chicago. 



$10.00 to $50.00 i«V: 

ness. Magic Iianterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
MatheniaticaL 3 Meteorological, i Magic Ijanterna, etc. 
L. aiANA»«SE, 8M Madison (Street. Chicago, III. 



VOR SALE.— Vegetable Boot Cleaner, Patent No. 
^' 465,036. Simple in construction. For terms and par- 
ticulars, address Aabon Ia Wheslock, BulIUo, N. r. 




?8u USE GRINDSTONES? 

If BO, we can supply you. All stzes 
mounted and unmounted, always 
kept In stock. Rememb^, we make a 
in>ecialtyof sele cting 8t<mes for all spe- 
mal purposes. 0^ Ask for catalogue. 

The CLEVELAND STONK CO. 

2d Floor. Wilshire, Oleveland, 0. 



PATENT PETROLEUM MOTORS. 




NO 
BENZINE 

Spedally adapted to nm all Unds of maehiBery used In 
smaB in^nries, mills, small electric light plants, pumps, 
all Muds 6f vehicles, etc., etc. No Racer Over lUO 
motors already In use. Received awards at all Expositions. 

Motors of from ^ to 30 h. p. ready for delivery 
tW Our Motors axe exhibited at Columbian Bxpositlon, 

Chicago, Section F, No. 1526. 
I^r Send far lUruttraUd Cataioyue and Price lAst^ Free. 

J. M. GROB & GO., Hrrs,'^'"»i'|%VKftV!°'<' 

First and largest OlllSnglne Manufactory in Bnrope. 




PROPOS4IiS. 



~ the Government of Newfoundland, addressed to the 
Colonial Secretary, on or before the loth day of Aufcnst 
next, for a lease of the St. John 's First Class Simpson's 
Improved Dry Dock, and of the harbor works In connec- 
tion therewith, foratermof ten, fifteen ortwenty years. 
The Dry Dock is 620 feet tn extreme length, with a 
draft of ib feet of water on th e sill at high tide. It is 
built of concrete, pitch pine and oak, and is tn good 
condition. The property Is eq nipped on one side of the 
dock with all necessary repiiir , shop and office accom- 
modation, in a brick building 400 feet long, 80 feet wide 
and 16 feet height of wall. The shop is provided with 
1 vertical drill, i punch and shears. 1 set plate rolls, 
electric light plant, and engine and boiler, with necessary 
shafting. In separate brick building on the same 
side of the dock, is the pumpi ng installation, consisting 
of two W. H. Allan's 30-in<n centrifugal pumps <dlrect 
acttog horizontal etigines) and one 10-incn centri- 
fugal (engine, compound, double, vertical), all supplied 
by a pair of marine boilers. The gate is a floatin^lxon 
caisson, provided with steam warping capstan and sttem 
ballast pump. Tenders must state term of years pto^ 
posed, rent and securities for performance of contfaot. 
Further particulars may be had on application to.^e. 
R. BOND, Colonial Secretary, St. John's, Newfound- 
land.— ;«)Ui Uay, 1893. 



•,212fahr' 



to™ 



mrai 



' BOILS theWATER 

W^ BARAQWANATH & :QN 

4-G W. DlVlSiCH S"" 
SEND FOR CATALOGUE. CHICAGO 



"PATENT ON TRIGGERS, No. 488,5Sr. for sale. 

*^ State rights or entire patent at a bargain. Small, 

simple, and easily made. Tested and proven firBt^cIaat. 

Address M. F. HABKAaa, MuLVANM, W. Va, 




YANDUZEN*irT"PUIIP 

THE BEST III THE WOlll. 
Pumps Any Kind of Liquid. 

Alwaysin Order. 9«Ter Ologt nor 
freazei. Every Pump Qaarautflsd. 

lO SIZES.— — 

200 io 12000 Gallons par Hour. 
Cost t7 toSlS.aeh. Address 

THEVANDUZEN&TIFTGO., 

102 t« 108 E. Second St., Clndnuti, 0. 



lOE-HODSE AND COLD ROOM.— BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific Ambbican Sup^ 
PLEMENT, No. 59. Price 10 cents. To be had at this 
office and from all newsdealers. 




STEEL TYPE FOR TYPEWRITERS 

stencils. Steel Stamps, Bubber and 

Metal Type Wheels, Dies, etc. 

IHodel and Experinienlal Work. 

Small Machinery, Novelties, etc., man. 

uf actured by special contract. 
New York Stencil Wfcs. IOC Nassau St., N. Y 




Inventions and Novelties Developed. 

Manufa<^urers of Electrical Goods. Xlxpeiimeutal 
and Repair Work. THE N. Y. EL.ECTBICAI. AND 
BEVMLOPMENT CO., 261 William Street, New Ttnk. 




The AXTTOGEAPHI^ 
BEOISTEB. 

A l.aboT-SitTlBK 
BusinesR Isystem. 

Enf orcinc Honesty 
and Accuracy. 

Chicago Antographie B«giit«r Go. 

130 E. Monroe Street, 

CHICAGO, ILI.. 

Send for catalogue A price litt. 



Is the COMIDG 

State. Buy 40 aomi 
there on Install* 
meutM. Improved farming land rents for from 93.00 to 
(7.00 an acre. Address W. B. BEACH, Bridgeport. Gonn 



ARKAHSAS 



JAPANNING, ENAMLLING. 




FOR THIS (I ASS OF WO^^K BlCYCLt 
AUTOMATIC MTGCO. COR 


E.NftMELINCft SPHlALTt. 
hi bl , Wl.. N£.W YOFlr*- . 



A New and Valuable Book. 



^nFFN 






^LOPEDI-A 



12,600 Receipts. 708 Pages. Price $6. 

Bound in Sheep, $6. Scdf-Morocco, $6*5 O. 

This splendid work contains a careful compilation of 
the most useful ecelpts and Replies given lir^he Notes 
and Queries of correspondentB as pubnshed In the 8ci- 
entinc A mericandnrlngthe past fifty 7ear8;togeUiw 
with many valuable and important additions. 

Over Twelve Thousand selected BQOeli^ u® 



here collected; nearly every branch of the useful arts 
being represented. It is by far the most eomprehe 
volume of the kind ever placed before the public. 



The work may be r^arded as the product of the Btnd> 
ies and practical experience of l^e ablest chemists and 
workers in all parts of the world ; the information glvoi 
being of the highest value, .arranged and condensed tn 
ooncTse form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to fonnuhe used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the atts are givezi. 

Those who are engaged In any branch of industry 
probably will find in this book much that is of practloal 
value in their respective callings. 

Those who are in search of indepehdrait business or 
employment, relating to the home manufacture of sam- 
|de articles, will flna in it hundreds (tf most excellent 

snggestlons. ■ . 

^~ Sfciitf for Descriptive Otrcidar. 

MITNN & OO., Publiiilienji, 
SCIENTIFIC AMERICAN OFFtCE. 

361 Breadwar* Ntew Y«vlu 
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ORDINARY RATES. 
Inside Paffe, each insertiouy > 75 cents a line 
Back Pase, each insertion, - - Si. OO a line 

^* For some classes of Advertisements^ Special and 
Hvjlier rates are required. 

The above are chaises per a^ate line— about eigbt 
words per line. This noti ce shows the width of the Ime, 
and is set in agate type. Bogra Tings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflBce as early as Thursday 
morning to appear in the following week's issue. 



COLD FORGED PRODUCT. 

Forged Wood Screw 

Patented May 10, 3uly 19, 1887 ; Oct. 29, 1889 ; 
Aug. 19. Oct. 21, 1890; April T May 12, 1891; 
July 19, 1892. 
ItH Advantaffea are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

5. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 
b. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forced, instead 
of Cut, leaves on its entire surface a 
metallic skin. 

^^ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



lu the popular r^uirements of 
SPEED, COMFORT, 
SAFETY, DURABILITY, 

Columbia 

Bicycles; 

I ARE COMPLETELY, 

UNEQUIVOCALLY, 

ABSOLUTELY, ( 
THE STANDARD BICVCLES OF THE WORLD. 
POPE MFG. CO., 

ISTOir. SET TO^. CHICAGO. HARTFORD. 




MR. BOOKKEEPER, 

do you knowwhatthe Comp- 
tometer is t It costs you nothing* 
to find out. It will help you out 
on that trial balance. It insures 
accuracy, is twice as rapid as the 
best accountant and relieves all 
nervous and mental strahu 

Write for Pamphlet 

FELT & TARRANt MFtt CO. 

■*-6« tixmois St.. Cmrmvo- 



SCIENTIFIC EXPERIMENTS. — DE 

soripition of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
ana wine, the bird in the cage, the five-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 875. Price 10 cents. To be 
had at this office and from all newsdealers. 




NICKEL 

AND 

I ELECTRO-PLATING 

§ AppnatDS and lateriaL 



THE 

I Hanson &VaiiWmkIe do, 
Newark, N. J. 

81 lilBERTY St., N. Y. 

n iiiii II 1 1 nii^wiir "i I 23 S. Canal Street, 

" -' ' ■ --..c^.;^^^"- ^ Chicago. 

Columbian Eipoattlon Electrical fildg.. Section L..C0I. 4 

A lady's fine watch— four- 
teen-karat gold filled ; jew- 
elled works ; stem-wind- 
er; stem-set; a warranted 
time-keepe^r ; a gem to look 
at: This is the new 
QUICK-WINDING 

" Waterbury." 

No cheap Swiss watch can 
compare with this perfected 
product of American ma- 
chinery and brains; they 
keep quality up and prices 
down. N ot a cheap-looking 
watch, but a low-priced one. 




ATENTS! 



MESSRS. MUNN & CO. in connection 
with the publication of the Scientific 
Ambbican, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of buslnees they have had forpv-five years' 
*r-fienence, and now have uneQuaied faciHties for the 
preparation at Patent Brawlnga, Speciflcaticms, and the 
prosecution of AppUCatltHks for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Mnnn 
& Co. also attend to the preparation of Caveats, Copy- 
rifl;hts for Books, Labels, Reissues, Assifrnments, and 
Reports on Infringements of Patents. AH business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A paniphiet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them: directions concerning Labels, CopyriBhts, 
Designs, Patents, Appeals, Reissues, InfrinRfflnents, 
Assignments, Befeoted Cases. Hints on the sale of 
Patents, etc. 

We also send, .free of charge, a Synopsts of Foreign Pa- 
tent Ijbws, showing the cost and method of secaring 
Pste^tta in all the principal oonntries of the world. 
inUNN 4fc CO^ Solicitors of Patents, 

361 Broadway, New York. 
BBANCH OFFICES.— Nob. 632 and 6Si F Street, Fa- 
elfleBaildlDs.nearTth Street, Washington. D. C. 
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THE BRIDGEPORT WOOD F 

MANUlfACTUREBS OF- 



Wheeler'sPatentWood7illek 

Br^INIGS LlTHOGEN SlLlC^CTE PainT. 



ADAPTE D TO ALL CLIM ATES ESPECIALLY MARINE EXPOSURES. 
GKANVILLE M. BREINIG, PRINCIPAL OFFICE, 
GENERAL AGENT & SUPT. NEW MILEORD. CONN. 
Branch OOices and Warehonges,— CHICAGO, 206 B. Lake Street. 
NEW rORK. 240 Pearl St. ^ BOSTON. 85 Oliver St. 

PAMPHLET GIV/NG DIRECriONS FOR FW/SH/NG HARD WOOD FREE TO Km ADDRESS. 



KODAKS 



The Columbus Model PoldinK Kodaks com- 
bine the desirable features of a complete view 
camera with the compactness of a Kodak. 

Recent Improvements include the iris dia- 
phragm shutter with pneumatic release, double 
swing baclc and sliding front. Can be used with 
long focus or wide angle lenses. 

Easily adapted to stereoscopic work. Made 
in three sizes ; 4 x s, s x 7 and 6J x 8i. 



EASTMAN KODAK CO. 

Rochester, N. Y. 



Sendfor 




isltors to thBi 
WORLD'S FAIR 

should Inspect the handsome 
Registers, Stmshine Recorders, 
Anemometers, and other Mete- 
orological apparatus on exhibit 
in Weather Bureau Building, 
from Julien P. Friez, 107 E. GJer. 
St., Baltimore, Md., U. S- A., who 
also manufactures Heliographs 
for U. S. Army and State Militias. 




m 



ITSW^ b-rFINETOOISihiveryshop. 
.^MrSSSilf 'C.KBESLY& €0. 

•*NDA6ENCf. CHICAGO,- 1 LL.U.5.A.-—' 



Parsons Horological Institute. 

Jfearn the Watch Trade 

" '^^^) Engraving and Jewelry Work. 
PARSONS, IDE & CO, 1^- armlar free. 

302 Bradley Ave., PEORIA, ILL. 



CHOLERA : EPIDEMIOLOGY OP.— 

By Dr. G. Archie Stockwell. An interestinp and valu- 
able paper on the dissemination of the Asiatic Cholera, 
showing; what does and what does nut spread the dis- 
ease. Contained in Scientific American Supple- 
ment, No. 888. Price 10 cents. To be had at this 
office and from all newsdealers. 





»" Improve MBNT the Obdeb of the Age." 

The Smith Premier Typewriter 

Embodies the most ProKressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 20 branch ofiSces in the principal cities throughout the United States. 




MAGAZINES. 
BOOKS. 

SOUVENIRS. 
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BARNES' 

UPRIGHT DRILLS 

Complete line, rangringr 

from our New Friction 

Disk Drill, for light work 

to 42-inchBack Geared, 

Self Feed Drill. 



Send for Catalogue 
and Prices. 



W. F.& JOHN BARNES CO., 

2000 Ruby Street, Rockford, III. < 



54 to 60 H. p. 




Motor of ir Century 

Can be used any place, to do any 
wnri;, and by (uiy one. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! NoBiigi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each in dicated horse poit'- 
er. For circulars, etc.. adcLress 
CHARTER GAS ENGINE CO. 
P. O. B0Z14S. SterliiiiE. 111. 



Z^ {J)^'eaZi^r^>^?iS' 
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S cientific Book Catalogue 



RECENTKV PUBL.ISHEU. 

Otir new catalogue containinur over 100 pages* includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

mUNN 6c C(»., Publishers Scientific American. 

.'i4S1 llroadway, Neiv York. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BESELERmaker2I8CENTRE 5T. 

NEW YORK. 



COMPLETE ELECTRICAL EQUIPMENTS 

—FOR— ^ 

ARC OR INCANDESCENT LICHTINC. 

Arc Lamps. Incandescent Lamps. House Wiring Appliances. 
atmiATURE '.' LAMPS '.' FOR '.' DECORATIVE V PURPOSES. 

GENERAL ELECTRIC COMPANIT, 

OFFICES 



DISTRICT 

U Broad Street NewTortt | 

173 and 175 Adams Street (%lcago,IlI. I 

Ciftb and Bace Streets Cinciimati, O. O 



820 JCi^^tte ATenne ^..Bost(m.Mass. 



PAID for all kinds of good Second-hand 
Iron and Wood- Working: Machinery. 
Address W. P. MAVIS, Boohesteh, N. T. 



TliekricaiiEellTdeplioiieCop; 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
platev the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,589, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 



Plilladelplila, Pa 

Wl-iOT Sibley Street St. Paul, Minn. 

— -^ — ii. , — , 188S F Street, N.W Washington, D. O. 

rst Street San FnnoiBco, Cal. I Masonlo Temple Denver, Colo. 

All bnsiiiess outside the V. 8. transacted by Thomson-Honaton Internationa) lilectric Co. 44 Broad St. New York 
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equitable Building Atlanta, Oa. 

15 Flrr' °* — . n — ... ._-- «-. 



I»- ESTAIilili^HEU 1845. 

The Most Papular Scientific Paper in the World 

Only S3. 00 a Year, Including Postage. 
Weekly — 5'-i Nuinbei's a Yeal*. 

This ^vid ply circii Intel) and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each jceek. 

Terms of Subscript ion.— On« copy of the Scien- 
tific AMERICAN Will be sent for mte j/car— 62 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three ilollni's by the 
publishers ; six months, $1.50 ; three months, lUX). 

Clubs. — Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
niUNN I& CO., 361 Broadway, Netv Yorlc. 
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3(imMs ^mevism f wirplement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pf^ces full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. Tbe 
Scientific American Sttpplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in-al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archseology, Astronomy Chemis- 
try, Electricity. Light* Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Eitgineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Canada, and Mexico, 15.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment* both mailed for one year to one address for 17.00. 
Single copies.lO cents. Address and remit by postal order, 
express money order, or check, 

IHDNN & CO., 3(il Broadway, New Yovh. 



§uit^itt0 (BAxtm. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. 12.50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and beet plans for private resi- 
dences, city and country includiOR those ot very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Ijargesc Cii'Ciilntion of any 
Architectural publication In the world. Soldby allnews- 
dealOTs. 12.50 a year. Bemlt to 

MUNN &D CO., Publishers, 

361 BroadwaT, New York. 



PRINTING INKS. 

The BciKNTiMC American Is nrlnted with CttAS. 
BNH0 JOHNSON & CO.'S INK, Tenth and Umxoaid 
Sts., Philadelphia, and 47 Bose St., opp, Duaile', New fOTk 
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